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4 


NE of the most familiar phrases met 
with in orders for new work is 
“Lloyd’s Tests and Inspection”. The 

first part of this phrase is generally performed 
by machines, and the second part by the Surveyor 
concerned. The machines used to perform this 
first part are the subject of these brief notes. 
Tensile Testing Machines as used for tests to be 
witnessed by the Society’s Surveyors have to be 
examined by the Surveyors and calibrated in their 
presence at regular intervals. 
normally twelve months. 


The interval is 


It is in connection with these examinations and 
calibrations that this paper has been compiled, as 
it was thought that to be in possession of a brief 
outline of the principle of working and procedure 
in calibration for the most generally encountered 
types of machines. might be of some assistance, 
especially to Surveyors making their début into 
this interesting subject. 

Testing Machines usually, but not always, 
consist of two separate and independent parts, 
the loading system and the weighing system, the 
only connection between the two being the test 
specimen and the gripping devices. The loading 
system pull is applied either mechanically by 
means of a reduction gear driven nut and screw 
mechanism or by hydraulic pressure acting on 
a ram or rams. ‘The variation in machine design 
lies chiefly in the method of weighing the load, 
and for this reason it is proposed to arrange 
the types of Tensile Testing Machines into 
the following classes, based on the method of 
weighing :— 

(1) Single Lever Machines. 
(2) Compound Lever Machines. 


(3) Hydraulic Machines. 


(1) SINGLE LEVER MACHINES. 


Single Lever Machines are undoubtedly the 
most commonly encountered type, and in this 
machine the load on ‘the specimen is measured 


by a simple lever and weight. The load is 
applied to one end of the test specimen by either 
mechanical or hydraulic means and this load is 
“weighed” at the other end by a lever and weight. 
Machines of this type are often referred to as 
“Buckton” Testing Machines after one of the 
carliest makers, Messrs. J. Buckton & Co., Ltd., 
although they have been made by various other 
companies. A diagrammatic sketch of the 
arrangement of this machine is shown in Fig. 1. 


The lever A with the poise weight B ean be 
balanced about the fulerum F, Assuming’ that 
we have the lever in balance, the distance X 
between knife edges K, and K, is 2 inches and 
that ithe poise weighs 1 ton. Then, if a pull P 
of 2 tons be applied through the test piece in 
the grips G, a turning moment of 2 x 2 tons/in. 
will be exerted about the fulerum of the lever. 
In order to maintain balance, the poise B must 
be moved so as to impose an equal and opposite 
moment, 

Taking moments about the lever fulerum 

2x 2 tons/ins. = 1x D 


where D = distance, poise must be moved, 
therefore D = 4in. In view of this, the poise 
weight of 1 ton must be moved 4 inches along 
the lever in order to balance a load of 2 tons 
applied to the test piece in the grips G. A 
machine having the aforementioned details would 
have a scale graduated_2 in. = 1 ton and would 
normally weigh up to 50 ‘tons. 


In testing a specimen the load is gradually 
increased and at the same time the lever is kept 
in balance by moving the poise B a suitable 
distance along the lever. The yield point is 
usually readily observed by a sudden momentary 
dropping of ‘the lever, its tonnage haying been 
noted on the lever scale the loading is increased 
until the specimen falls, at which point the 
distance moved by the poise weight. B and hence 
the load on the specimen is obtained from the 
lever scale. 


The examination and calibration of this type 
of machine is normally called for annually, most 
firms needing a reminder to the effect that this 
examination is due. The preparation necessary, 
prior to calibration, consists of the removal of 
all knife edges and bearers for examination, and 
also of ‘the poise ‘for checking against standards. 
This latter operation is not always considered 
necessary as an annual event, a lot depending 
on the conditions prevailing at the firm owning 
the machine. The construction of the knife edges 
_is usually as shown in Vig. 2. 

A is a hardened and ground square sectioi 
steel bar secured by set screws or caulked into 
a recessed mild steel Bolster B. The bearers are 
hardened steel rectangular bars on which the knife 
edges pivot. 
or bearers are found to be chipped, cracked or 
hollow (this latter:in ‘the case of the knife edges 
can be easily ascertained by laying the edge on 
a flat surface and trying same with feeler gauges), 
appropriate action must be ‘taken. 


If on examination the knife edges 


It is quite usual to find that by merely turning 
the knife edges through 90° and resecuring same, 
the pivot system is once more restored to efficient 
condition. 


A flat 1/32nd in. on the knife edges makes 
quite an appreciable difference to the leverage 
system when there is only 2 in. between the knife 
edge centres. See Fig. 3. 


Assuming that the knife edges have been put 
in good order, their distance apart should then 
be checked. 
that. efficient means must be ‘provided for locking 
the knife edge bolsters in position and for pre- 


A point easily overlooked here is 


venting the beam moving across its seating. 


The examination of the knife edges having 


been effected the machine is reassembled and 


prepared for calibration. The calibration can 
be done by various methods, the most commonly 
used being by the use of deadweights to prove 
that the performance of the machine as a whole 
is correct. 

The machine in its normal working condition 
should be in a state of balance when the indicator 
is at zero. To prove the leverage system, a con- 
veniently large weight is hung from the grips 
and the machine should again balance when a 


weight, proportionately smaller, by the ratio of 
the distance apart of the knife edges and the 
distance from the fulerum at which this smaller 
weight. is hung, is suspended from the lever. 
Thus, if the knife edges are correctly spaced at 
2 in. apart, 1 ewt. suspended from the grips 
should be balanced by a weight of 7 Ib. sus- 
pended 32 in. along the lever from the fulcrum. 
Similarly a second check can be taken by hanging 
56 lb. on the grips which, in its turn, should 
be balanced by 7 lb. hung at 16 in, from the 
fulcrum. The positions for these weights are 
sometimes found marked on the beam weighjng 
scale, 

Having verified the weight of the poise (if 
considered necessary), checked the distance apart 
of the knife edges both by measurement and by 
the proportionate weight method mentioned above, 
and having also verified that the scale is correct 
for weight of poise and leverage, it is only 
necessary ‘to ascertain that the machine is in 
balance when the indicator is at zero and also 
to ascertain its sensitivity. 

The sensitivity of the machine should be 
ascertained when the knife edges are loaded, and 
is most conveniently done by the addition of 
small weight on the grips whilst the machine is 
undergoing the aforementioned check on the 
leverage system. The least additional weight 
which causes the beam to move from its balanced 
position being a measure of its sensitivity, 
1-2 lb. being a usual addition to cause move- 
ment, this naturally varying with the size of the 
machine. 

To complete the examination and calibration 
it is as well to examine the machine under working 
condition, and with this end in view a few tests 
are then usually witnessed. 

Assuming ‘that. the machine is now in good 
order, a certificate should be written for same 
and a copy forwarded to our London Office for 
On receipt of this approval 
the certificate is forwarded to the Owners of 
the machine, and on the oceasion of the next 
visit ‘to their Works the date plate on the machine 


is suitably stamped. 


their approval. 


The aforementioned method of verification is 
particularly suitable tothe Single Lever.Type of 
. machine; it could, however, have been effected 


by various other methods, and as these are appli- 
cable to practically all types of Tensile Testing 
Machines, it is opportune that they be now 
deseribed. 


Calibration by deadweights is, of course, the 
ideal method, but is generally out of the question 
owing to space limitations and the large number 
of weights required. Proving levers, as illustrated 
in Fig. 4, are often used, the arrangement con- 
sisting of two high magnification levers, a base 
common to both of their fulerums and a common 
bearer plate for the inner short ends of both 
all 
Suitable loads are hung on ‘the levers and these, 
multiplied by the magnification factor of the 


levers, pivot points being knife edges. 


levers, are compared with the load registering 
on the machine being calibrated, the levers being 
kept horizontal during all readings. 


Another method of calibration very often used 
is by means of an “Amsler Box”. This instrument 
is in reality a comparator, inasmuch as it com- 
pares the performance of a machine with the dead 
loads by which the box itself was calibrated. 
The construction of these so called “boxes” is as 
shown in Fig. 5, 


The principle of ‘the “box” as briefly that if 
a hollow test piece be filled with mereury a load 
‘an be measured by ‘the inerease in volume of 
the hollow test piece when ‘in ‘tension or decrease 
in volume when in compression. The inerease 
or deerease is measured by providing a horizontal 
capillary on one side, and a ‘plunger actuated 
by a micrometer screw on the other side of the 
“box”, both in ecommunieation with the mereury 
filled interior. The capillary, partly filled with 
mereury, has a zero marking, and the move- 
ment of the plunger necessary to return the 
mereury to this zero measures the change in 
volume when under load. 


When being utilised in tension tthe box is fitted 
between the grips and a load applied, the increase 
in volume alters the position of the mereury in 
This is then returned to the zero 
of ‘the adjusted 
_ plunger and the micrometer reading noted. The 
box itself is calibrated by dead loads and micro- 


the capillary. 


mark by means micrometer 


meter readings against load recorded for each 


box. These readings form the basis for measuring 


af 


the actual load when the box is being used for 
calibration purposes. Amsler Boxes are very com- 
pact and form a very simple means of checking 
practically any type of machine provided that the 
box is always used within the specified tonnage 
range and, of course, that its verification date 
by the Society is not a thing of the distant 
past! 


A further method of calibration, and one which 
will no doubt become more generally used, is by 
the Proving Ring. 


A Proving Ring is an elastie ring, the deflection 
of which, when loaded, along a diameter is 
measured by means of a micrometer screw and 
a vibrating reed mounted diametrically in. the 
ring. The Proving Ring (see Sketch 5a) con- 
sists of three parts, viz. :— 


(1) The Ring.—This is manufactured from an 
alloy steel forging with the necessary elastic 
properties. 


The Measuring Device-—This being a micro- 
meter screw with large diameter graduated 
dial fitted with vernier index. 


The Vibrating Reed.—This, sometimes 
electrically operated, makes contact between 
the ring and the micrometer, the tip of the 
reed and the end of the micrometer being 
specially hardened at their contact points. 


(3) 


Proving Rings, like Amsler Boxes, can be used in 
Tension or Compression, but, generally speaking, 
are more conveniently utilised in compression. 
In operation the ring is placed in position and 
preloaded several times up to the maximum 
required in ‘the calibration, until a constant zero 
is obtained and ‘the calibration then commenced. 
Gradually inereasing loads are applied and _ the 
zero checked between each reading until a full 
‘alibration is obtained, loads being calculated by 
multiplying the deflection readings of the ring 
by constants supplied with each ring and usually 
certified by the N.P.L. The temperature of the 
room in which ‘the ring is being used should be 
noted, as slight changes in calibration will become 
apparent unless changes in temperature are cor- 
rected; temperature coefficients are furnished with 
each ving. 


The length of ‘time necessary to perform a 
calibration is influenced by the sensitivity of the 
machine being calibrated. 


Sensitivity is a very important factor, and to 
define it is not easy. The smallest weight which 
will upset the balance of a machine is sometimes 
described as a measure of its sensitivity. A 
50-ton Buckton Machine in good mechanical 
condition will move if 1 lb. is applied to the 
grips when in equilibrium loaded with 10 tons, 
but may take a half-minute to do so on 
account of inertia of the massive parts, whereas 
although a multi-lever machine has many knife 
edges involving extra friction, the upsetting force 
required has only to overcome this extra friction 
plus the inertia of the much lighter moving parts 
and may conceivably be less on that account. 


It would,, ‘therefore, appear that the force re- 
quired to accelerate or decelerate the mass of a 
Buckton Machine lever in a given time might be 
large when compared to a multi-lever machine 
with lighter parts. 


The deduction trom these observations is that 
a purely multi-lever machine as class 2(C), 
Olsen, in good mechanieal condition may be of 
greater sensitivity that a -single-lever machine 
owing to the inertia of its moving parts being 
so much less. 


(2) COMPOUND LEVER MACHINES. 


‘There are many types of Compound Lever 
Machines. This means that there are many 
different makes of machines utilising the multi- 
lever system as a reducing factor prior to 
The weighing device may be 
(a) Springs, (b) Cam and Resistance Weight, 
(c) Lever and Weight. 


weighing the load. 


It is in the method of weighing that the various 
designs are so different, and it is proposed to deal 
briefly with a machine of each of the above types. 


(a) Compound Lever Macuine wir Spring 


WEIGHING SYSTEM, 


In this type of machine, the Denison being a 
notable example, the load is applied, as in the 
ease of the single-lever type, either by hydraulic 
pressure or by a power-driven screw and nut 


mechanism. This load, transmitted through the 


is then suitably reduced by multi- 
levers and weighed by what is vi irtually a spring 


balance. The arrangement of such a machine is 
shown in Fig. 6, 


test. piece, 


It will be noticed from the arrangement that, 
the machine takes care of a number of ranges of 


‘load, and that this is accomplished by bringing 


into action differently positioned fulerums F on 
the final lever of the system. 


Assuming we have such a machine for examina- 

tion and ¢alibration it is well first of all to consider 
the possible derangements of such a weighing 
system. Multi-levers must bring into action many 
knife edges; this means an increase in friction 
and possibly a decrease in sensitivity as compared 
to the single- lever machine. In addition, as the 
reducing factor or leverage is a definite figure, 
the distance apart of all the individual knife 
edges must be accurately maintained. It is 
essential also that all the knife edges and bearers 
lie in parallel positions, otherwise undue loading 
at their ends and also the possibility of levers 
fouling one another or part of the machine may 
arise. The lever reducing system in this type of 
machine terminates in a dial unit, utilismg as 
a weighing medium the extension of springs in 
tension when under load. Sueh being the case, 
it is usual for the makers to supply cheek weights 
with the machine which, when applied to this 
mechanism as an independent unit, check the 
veracity of the actual dial unit readings at any 
time during the life of the machine. Drift in the 
spring stiffness suggests a further possible de- 
rangement in this class of machine. 


EXAMINATION AND CALIBRATION. 


The examination in this case consists of in- 
spection of all knife edges and bearers, together 
With « careful check on all leverage distances, and 
finally a check on the spring loaded dial unit by 
means of the specially verified weights supplied 
with each machine for this purpose. 

These weights are such ‘that when hung on the 
dial mechanism by means of a specially provided 
detachable link L, check definite tonnage points 
on the recording seale. 


The calibration ater examination is often done 
by means of what is known as a “Suspended 


Weigher”. This is in effect a small portable 
multi-lever Testing Machine, verified by us for 
accuracy. This suspended weigher is capable 
of transmitting a pull, when suspended from the 
grips, of up to 5 tons. In ealibration with this 
device it is only necessary to apply a load through 
it, and then compare this load with the reading 
as shown on the dial unit. 
each range of the machine. 


This is done over 
One eriticism often 
levelled at this method of calibration is that a 
load of 5 tons is not sufficient when checking a 
50-ton machine on its 50-ton seale. 


To check the sensitivity of these dial reading 
machines is not such a simple matter as in the 
case of the open lever type. The dial unit even 
when covering its lowest range, i.e., 0-5 tons, 
cannot be expected to show any movement when 
an additional 1 Ib. is added to the grips; 10 Ib. 
should, discernible 


however, give a reading 


change. 


(b) Compounp Lever Macuines wirnh Cam AND 
Resistance Wereut Werauina System, 


The only well-known example of this type of 
machine is the Avery, and the arrangement. is 
as shown in Fig. 7. It will be noticed that in 
this machine the load is applied and measured 
at the same end of the test piece. The load 
is applied hydraulically, and this hydraulic 
the straining rams, after being 
reduced through the medium of a proportional 


pressure on 


cylinder and a multi-lever system, is weighed by 
a cam and resistance weight operated dial unit. 
The arrangement of this unit is as shown in 
Fig. 9. 


care of in this machine, it being possible to 


Two ranges of load are usually taken 


use either of two leverage systems by a simple 
change-over arrangement. See Fig 8. 


It might be said ‘that the Avery Machine is not 
purely a compound-lever machine inasmuch as 
it weighs a hydraulic load. This statement 
“hydraulic load”, as in all hydraulic machines, 
brings in pressure tightness and friction losses. 
As a possible derangement of such a machine we 
have to consider, therefore, the fact that the 
actual load on the test piece must be less than 
that actually weighed by an amount equal to 
the friction loss in rams and 
cylinders. 


proportional 


EXAMINATION AND CALIBRATION. 


The extent of the examination of. this type 
of machine must be left to the discretion of the 
Surveyor eoncerned and will naturally vary 
according to its age, upkeep, usage and also 
Whether it is an initial examination or routine 
annual event. 


If the examination is an initial one, then the 
condition and size of rams and_ proportional 
cylinder piston, distance apart of knife edges, 
their condition and that of their bearers will 
need investigation. On the other hand, if the 
machine is one whieh is carefully maintained 
and is not in, say, hourly use, it should not be 
necessary to strip down annually—a superficial 
examination supplemented by calibration with an 
Amsler Box or Proving Levers over both ranges, 
together with a sensitivity test, should suffice. A 
further check ean always be made by a standard 
pressure gauge connected in the pressure system ; 
if this is done whilst calibration with an Amsler 
Box is in progress any losses due to friction of 
rams can be observed, 


This mechanism, as can be seen from Fig. 9, 
is free from knife edges and springs. 


The regular increase in load measuring capacity 
is obtained by means of a suspended cam A on 
the contour of which is attached a steel ribbon 
3 lifting a resistance weight C. 


The cam A is in one unit with sectors F 
and G, and the pull from the. machine on the 
ribbon D causes the cam and seetor unit as a 
whole to roll upward on the ribbon E. See 
Fig 9B. As this unit rolls upward, ribbon B 
lifting ‘the resistance weight parts contact with 
cam A at a point lower down its contour, thus 
increasing the leverage from X to X. 


The contour of eam A is designed to give 
regular movement of the rack operated dial finger 
for steadily increasing load. 


(c) Compound Lever Macninge with LEVER AND 
Weicur WriGHiInc SYSTEM. 

The most frequently encountered machine of 
this type is the Olsen. The arrangement of 
such a machine is shown in Fig. 10. It will 
be noted that the load is applied by the screw 


and nut method and that the weighing system 
consists of double levers taking the reactions 
from the four corners of the weighing table and 
transmitting them through a link to an inter- 
mediate lever which, in turn, reacts on the 
weighing beam. A poise is moved along this beam 
to some position where it will exactly balance 
the load on the weighing table. 


To maintain sensitivity and keep frictional 
losses low the multiplicity of knife edges and 
bearers which are brought into action on this 
machine must be maintained in first-class con- 
dition. It is also imperative that the knife edges 
and bearers are kept in parallelism, otherwise 
uneven loading of knife edges and fouling of 
the working parts are likely to occur. 


EXAMINATION AND CALIBRATION. 


In view of the nature of this machine it is 
necessary that at each examination all knife 
edges and bearers be inspected and their relative 
spacing be checked. A counter weight and zero 
adjusting weight are provided which with the 
poise at zero should maintain the machine in 
balance. The lever ratio varies for different 
machines but, in general, is about 2,000 to 1; 
in other words 1 Ib. on the beam will balance 
2,000 Ibs. on the table. It ean well be under- 
stood, therefore, that a small error in any one 
of the leverage stages will make quite an 
appreciable difference to the mass of the required 
counter weight. 


Likewise, the weighing scale divisions being 
a fixed dimension per ton, any slight variation 
from the correct leverage ratio must be rectified 
either by suitably increasing or decreasing the 
poise weight—this amount being found ‘by 
ealeulation. The examination of the machine 


prior to calibration must, therefore, be supple- 


mented by a calculation to show that the poise 
weight is correct. This ‘having been verified 
the calibration is then proceeded with. The 
calibration ean be effected by any of the pre- 
viously detailed methods. 


A point which should have been mentioned 
earlier in these notes is that when a test piece 
ruptures in a Lever Machine the sudden release 
of load causes the lever or weighing table to lift 
sharply, and to avoid damage to the knife edges 


‘through this cause recoil buffers are fitted. It 


is important, therefore, that these recoil buffers 
are so adjusted as to prevent any parting of knife 
edges and bearers at test piece rupture. In Olsen 
Machines these recoil buffers take the form of 
adjustable rubber pads at each corner of the 
weighing table, and these are so adjusted that 
they just touch the table at zero load. 


(3) HYDRAULIC MACHINES. 


Hydraulic machines ean be divided into two 
classes. First, we have the purely hydraulic 
machine, i.e., one in which the load is applied 
in the hydraulic system and measured by pressure 


gauge, and, secondly, one in which the load is 


‘applied hydraulically and then weighed mechani- 


cally without bringing into operation Compound 
Levers. 

In the first mentioned class it is proposed to 
describe the examination and calibration of the 
Whitworth Machine. This machine is not fre- 
quently met with; its principles are, however, 
common to other chain testing 
machines, ete. 


machines, 


The arrangement is as shown in Fig. 11. 


The machine consists of an inverted stress 
eylinder A having a solid ram B connected by 
two pillars to a common crosshead C, the tensile 
test piece being carried in grips attached to the 
crosshead and ram eylinder cover respectively. 
The stress in tons per square inch on a specimen 
of 4 square inch area is read directly from a 
suitably graduated pressure gauge in communi- 
‘ation with the bottom of the ram cylinder. This 
stress gauge can be readily verified at any time 
by a deadweight loaded “proportional” check 
cylinder having a solid ram of +1 square inch 
area also in direct communication with the bottom 
of the 50 square inch area stress cylinder, the 
check ram being loaded with a number of specially 
adjusted weights which check the tonnage at 
various points on the 5 to 50 ton range of the 
The check ram with its carrier and 
the stress ram with its headgear are of such 
weights and areas that both are floating at zero 
load on the specially graduated stress gauge. 


machine. 


From the foregoing description it will be 
uoticed that the load is measured by variation 
in pressure and, such being the case, the actual 


load on the specimen will be less than that shown 
on the pressure gauge by the amount of friction 
of the ram in the stress cylinder. It is important, 
therefore, that the ram and stress cylinder be of 
high surface finish and pressure tight with 


minimum friction. . 


EXAMINATION AND CALIBRATION. 


For the initial examination of this type of 
machine the rams, both stress and cheek, should 
be removed and, with their respective cylinders, 
carefully examined for any sign of abrasion. 
The check ram is working in a “proportional” 
cylinder, therefore its diameter and the diameter 
of the stress ram should be carefully verified. 
In order that the stress ram may be floating 
when the stress gauge records zero, there must 
be a “proportional” weight on the check ram 
and the magnitude of this weight will be a pro- 
portion of the weight of the stress ram and its 
headgear. It is necessary, therefore, to check 
the weight of the stress ram and its headgear, 
also the check ram with its carrier. Assuming 
that the check ram has an area of +1 square inch 
(diameter 0-3568 inch) and a weight of 5 ozs. 
366 grains, and the stress cylinder an area of 50 
square inch (diameter 7-978 inch) the theorectical 
weight of the stress ram and headgear can be 
calculated for comparison with the actual :— 

W = 5 ozs. 366 grains X 500 
2554 X 500 lbs. 
7000 
= 182-4 lbs. 


With both rams floating on the same confined 
fluid and with the stress gauge at zero, if one 
ram is 500 times the area of the other it is 
obvious that if a load is applied to the smaller 
ram the larger one will exert 500 times that load 
by virtue of its larger area. This is the principle 
of the method utilised in cheeking the accuracy 
of the stress gauge, and weights are applied to 
the small check ram, which, when multiplied by 
1,000, gave the reading which should be recorded 
on this gauge, i.e., 500 to 1 for area proportion, 
with 2 to 1 for 4 square inch test piece. 

For a comprehensive calibration of such a 
testing machine it is necessary, therefore, to 
verify all weights which have to be used in the 
checking of the stress gauge. 


As an additional check during the application 
of the check weights to the proportional ram, a 
Standard Pressure Gauge can be connected in the 
pipe line to the actual stress gauge. The 
pressures indicated on this gauge will obviously 
be related to those shown on the stress gauge 
inasmuch as to produce 1 ton on the stress gauge 
will require 


2240 182-4 
epee as 


100 50 Ibs./sq. inch. 


The 100 being 50 square inch acting on % square 


. : 182°4 
inch test piece, and 50) 
D 


being the weight of the 


headgear acting on 50 square inches. Similarly 


for 2 tons on the stress gauge a pressure of 
2240 182-4 


» — pee 
eae 100 3 dO 


Ibs./sq. inch 
will be required. 


Having dealt with the purely hydraulic machine, 
it is now proposed to deseribe, examine and eali- 
brate a further hydraulic machine in which the 
load is weighed mechanically without using com- 
pound — levers, “Amsler”. The 
arrangement of such a machine is shown in 
Fig. 12, from which it will be seen that it consists 
of. 


namely, the 


(a) The Hydraulie Straining Unit. 
(b) A Pendulum Dynamometer. 


(c) A High Pressure Pump. 


The straining unit, unlike most, is located at 
the top of the machine with the ram working 
upwards. The ram carries a crossbeam from 
which the straining crosshead is suspended, the 
columns supporting the straining eylinder being 
used as guides. 


The load measuring unit, or pendulum dynamo- 
meter, consists of a proportional ram connected 
by means of a connecting rod to a crankshaft, 
on the end of which is secured at approximately 
120° to the crank a pendulum arm. | 


The proportional eylinder is connected directly 
by pipe to the straining eylinder and variations 
in pressure cause the pendulum to take up 
positions in which the 
equals the load due to the oil pressure on the 
The dial unit is operated 


connecting rod pull 


proportional ram. 


by gearing from the end of the crankshaft, the 
machine covering various ranges of load, and this 
being effected simply by adjusting to set value 
the effective length and weight of the pendulum. 
The pressure pumps are specially designed to 
provide uniform delivery of oil to the straining 
cylinder without pulsation. 


This type of machine, much used on _ the 
Continent, is readily calibrated by the Proving 
Lever or Amsler Box method. 


At an initial examination, prior to the actual 
examination of the working parts, a trial cali- 
bration with an Amsler Box furnishes a guide 
as to the general condition of the machine. 


The main points to be noted during the 
examination are the condition of the main and 
proportional cylinders with their respective rams 
and also the working parts of the pendulum 
dynamometer. 


No discussion, however brief, on the subject 
of Tensile Testing Machines is complete without 
mention of the Hounsfield Tensometer. 


This portable hand-operated machine, with its 
capacity for indicating accurately from small test 
pieces the tensile strength and elongation of 
materials, is often extremely useful. 


In view of the small size of the test piece 
necessary for use in this machine, i.e., -126 inch 
diameter for 1/80th square inch and +178 inch 
diameter for 1/40th square inch, it is often 
possible for check purposes to cut these from 
finished machined forgings. Care should be taken 
in producing a good surface finish on the test 
specimen, and the use of these specimens on 
materials having a coarse erystalline structure 
should be avoided. 


The arrangement of the Tensometer is shown 
in Fig. 13, from which it will be observed that. 
as in most testing machines the load is applied 
at one end of the test piece and its magnitude 
measured at the other. The load, applied by 
a hand-operated nut and serew mechanism, is 
transmitted by the test piece to a spring beam, 
the ends of which are supported on rollers. The 


deflection of this beam is transmitted through a 
lever to a piston in a mercury filled cylinder 
having as an outlet a capillary tube. 


During testing operations the deflection of the 
beam with increasing load, and hence the move- 
ment of the mereury in the capillary tube, is 
followed by a cursor fitted with a needle. The 
needle is made to puncture at frequent intervals 
a graph sheet on a rotating recording drum, this 
producing a load extension diagram of the 
material being tested. If desired the actual 
breaking tonnage given by the position of the 
mereury meniscus can be read off directly from 
a scale mounted alongside the capillary tube. 


The foregoing is a very brief description of the 
Tensometer as utilised for check tensile use. 
Actually these machines are claimed to give really 
accurate results as shown by figures below :— 


COMPARATIVE TESTS ON A TENSOMETER AND A 
LarGe TestinG MAcHINeE. 
(Figures as given by the Makers of the 
Instrument.) 


Test 1.—Nickel Chrome Steel Crankshaft.— 
Spee. 3.8.11. 


Ult. SP. Elong. R.A. 
in Tons. in Tons. % % 


Tensometer 65-0 58-0 21-4 60-0 
Tensometer 65:3 58-0 20-5 58-0 
Large Machine 65-3 61-2 21-0 55:3 


Test 2.—Nickel Chrome Steel Propeller Shaft— 
Spec. 3.8.11. 


Ult. aku Elong. R.A. 
in Tons. in Tons. % y 


Tensometer 63-5 56-0 23-8 66 
Tensometer 64-3 57-0 23-8 66 
Large Machine 64-1 57-4 23:5 63-4 


Test 3.—Nickel Steel Connecting Rod.— 
Spee. 8.69. 


Ult. Bde 2a Elong. R.A. 
in Tons. in Tons. % % 


Tensometer 63-2 54-0 24-0 66 
Tensometer 63-8 55-0 21-5 66 
Large Machine 63-7 57-2 24-0 64-2 
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DISCUSSION ON MR. J. H. MILTON’S PAPER 


TENSILE TESTING MACHINES 


MR. T. P. GIBBESON. 


The Author states in his paper that after a 
testing machine has been calibrated, a certificate 
should be written for same and a copy forwarded 
to the London Office for approval. This is just 
a small point but it might be mentioned that 
if the owners require a certificate one may be 
issued and a copy forwarded to London. It is 
not necessary to obtain London’s approval of the 
copy before issuing the original, unless for some 
special reason. If the owners do not require a 
certificate, the particulars of the calibration 
should be reported to the London Office by letter. 


I was pleased to note that Mr. Milton lays stress 
on the examination as well as the calibration of 
the testing machine. As he states, the examina- 
tion of the knife edges and the checking of the 
distance apart of these in lever machines is of 
great importance in keeping them in good 
mechanical condition and also on the efficiency 
of the machine. This also applies to wear of 
rams, plungers, cylinders and working parts 
in hydraulic machines. In a number of cases 
reports have been sent in merely stating that the 
machine has been calibrated satisfactorily, no 
mention being made of the machine having been 
overhauled or examined. Calibration reports 
should also give figures showing results of 
calibration, also the percentage of error at 
different loads on the scale up to the full capacity, 
which should not exceed + 1%, which is the 
maximum error allowed by the Society for a 
Class | machine. 


The Author mentions that the “Amsler Box” 
provides a very simple means for checking the 
valibration of the machine providing that its 
verification date by the Society is not a thing of 
the distant past. The Society does not call for 
calibrating devices such as Amsler Boxes or 
proving rings to be certified at regular intervals, 
but this may become a condition in the near 
future. 


Another important point which the Author 
mentions is that the box or ring should have a 
tonnage to cover the specified capacity of the 
machine. In other words if the machine is of 
50 tons capacity but is only calibrated up to 
30 tons, then it can only be recognised as such 
for testing materials up to 30 tons. 


I agree that the “Spring Weighing System” is 
a weak feature of the Compound Lever Denison 
machine and it was on this account that the 
Society insisted on check weights being supplied 
to verify the correctness of the actual dial unit 
readings at any time the surveyor thought fit. 


The Author’s description of the Hounsfield 
Tensometer is most interesting. This machine 
has been accepted for testing small gauge wires 
but not for use in place of larger tensile machines 
and is approved only for special testing purposes . 
provided the accuracy of the machine is verified. 


In conclusion the Author is to be congratulated 
on a most interesting and instructive paper, 
which should be of considerable value to 
surveyors engaged on this class of work and 
in fact to every surveyor. 


MR. J. M. GROVE. 


Mr. Milton is to be complimented for his excellent 
discussion of this interesting and always timely 
subject. The paper fills a long felt need, and I 
van only regret that it was not published earlier. 


It is interesting to learn how this important 
phase of the Society’s work is carried out in the 
U.K., for the practice is somewhat different from 
that which prevails in the U.S.A. In this 
country most firms possessing testing machines 
examine them and assure that they are in good 
working order, and then call in the Society’s 
surveyors and other interested parties to 
witness the “calibration.”” This latter operation 
then consists primarily of “verification” of the 


machines throughout their working ranges 
usually by means of proving rings or Amsler 
Boxes, the work being carried out by some 
independent agency, quite often one of the 
testing machine manufacturers. 


Usually this system works very satisfactorily, 
but occasionally a machine is encountered which 
has not been put in good working order first and 
the calibration is attempted with unfortunate 
results. A not too infrequent occurrence is to 
find that in an overriding zeal for good house- 
keeping, the machines have been freshly painted, 
knife-edges and all ! 


Most of the various machines described in the 
paper are also encountered in this country, and 
there are two additional types which have 
assumed considerable importance here in recent 
years, the Baldwin Southwark-Tate-Emery 
hydraulic machine, and the Olsen Pendulum 
Lever machine. 


The former of these consists of a hydraulic 
ram, operated by a variable discharge pump, 
and a separate weighing system in the form of a 
hydraulic support, or “capsule,” connected 
with the indicating system. This latter employs 
the “null” method of indication, wherein the oil 
pressure from the hydraulic capsule is balanced 
by an air operated “servo-motor.” The force 
required to maintain this balance is measured by 
a specially developed ‘‘Iso-Elastic’’ spring system 
and transmitted to the dial finger. 


This seemingly rather complicated arrange- 
ment yields accuracy and sensitivity of a high 
order, which are easily maintained except for 
occasional troubles, due primarily to clogged air 
lines or orifices. 


In the latter, or Olsen Pendulum Lever, 
machine, the load applied to the weighing 
crosshead is first reduced through a system 
of compound levers and then applied to a pendu- 
lum system, the load being proportional to the 
movement of the pendulum. The loading of these 
machines may be accomplished either hydraulic- 
ally or mechanically as in the older Olsen beam- 
_and-poise machines. A noteworthy improvement 
in the latter system is that power is furnished by a 
variable speed electronically controlled electric 
motor, making possible an infinite number of 
testing speeds. 


MR. G. M. BOYD. 

. This paper was very opportune from my 
point of view, as it gives me the opportunity to 
ask a question to which I want an unbiased and 
authoritative answer. There is under considera- 


tion a proposal to use a notch-tensile test for 
notch brittleness, which will involve breaking 
tensile specimens in a brittle condition. It has 
been said that the breaking of such specimens will 
damage the knife-edges, and the question is 
whether there is any evidence that this is the 
case. I know that the 50 ton Buckton machine 
at Cambridge University had been used regularly 


for such tests, and had not suffered damage of 


any kind. 


With regard to Fig. 1, I should like to ask 
whether the poise should not be on the opposite 
side of the column to the specimen. With 
regard to Fig. 5a, I presume that the function of 
the vibrating reed is to indicate (by stopping the 
vibrations) the point at which contact is just 
made with the anvil raised by the micrometer 
screw. Referring to Fig. 11, I should like to 
know whether the “‘floating’’ of the machine 
requires adjustment whenever a different sized 
specimen, or different shackles are used, to 
allow for the difference in weight. 


Regarding the “Hounsfield Tensometer,”’ 
(Fig. 13) the “extension” measured by the 
arrangement shown includes the elongation of 
the shackles, operating screw, ete., and the 
deflection of the spring beam, and allowance 
should be made for this in the interpretation of 
the diagram. 


I congratulate the Association on another 
very valuable, interesting and opportune addition 
to its transactions. 


MR. A. W. JACKSON. 


I think the Author is to be congratulated on 
supplying a long felt want with respect to the 
calibration of testing machines, because as far 
as I am aware there is nothing in the “Instructions 
to Surveyors,” or in the Society’s circulars on the 
subject. 


Perhaps when the “Instructions to Surveyors”’ 
are revised a chapter on Calibrating of Testing 
Machines might be included. 


As regards the paper itself, referring to page 2, 
paragraph 5, it would appear that not only should 
the knife edges be in good order, but the bearing 
for them must be in a similar condition especially 
from the point of alignment transversely and 
in the same plane. Reference has been made to 
this point on page 4 under Examination and 
Calibration of Compound Lever Machines, but 
it must be equally important for single lever 
machines. 


Asa matter of interest could the Author give 
us any idea in the case of hydraulic machines of 
what the difference is between the actual load on 
the specimen and that on the pressure gauge due 
to friction? 


The Author has gone to a good deal of trouble 
in supplying such a large number of diagrams 
which make his text easiet to follow and certainly 
more valuable. 


A small printing error occurs on page 5 at the 
end of paragraph 5, the last X should be X’. 


MR. H. R. CLAYTON. 


The Author states in his opening remarks that 
the paper has been written with the object of 
assisting those surveyors who find that the inspec- 
tion and calibration of testing machines form 
part of their duties. That he has succeeded is 
apparent to all who read this excellent and 
instructive paper. 


Many surveyors have only slight acquaintance 
with testing machines prior to entering the 
Society’s service, their practical experience 
being probably limited to a machine of the single 
lever type used in the laboratory during their 
student days. 


The responsibility for witnessing material 
tests and certifying the accuracy of the machines 
on which the tests are carried out is not a light 
one and demands something more than a super- 
ficial knowledge of the subject. 


There is of course a fair amount of information 
available in text books but much of it is 
inaccessible to a busy surveyor and it is not 
always up to date. In this respect therefore 
the paper fills a long felt want in presenting the 
necessary information from the surveyor’s point 
of view in a handy practical form. 


MR. H. V. CAMPBELL. 


Mr. Milton’s paper is useful in presenting in 
compact form a quantity of information not 
readily available, and will serve well if, in the 
discussion, it brings to light diversity of practice 
within the Society regarding the calibration of 
testing machines. 


It may be inferred that in the Author’s district 
a great deal of care and time is spent by the 
surveyors in the annual examination and 
calibration of machines. 


In a district known to me, there is a large 
number of testing machines and a much simplified 
practice has been usual for many years; examina- 
tion and calibration by the local Ministry of 
Transport surveyor is accepted when it is 
inconvenient for the Society’s surveyor to be 
present. It would appear that this practice has 
official sanction as the “Report on the Annual 
Inspection of Steelworks,’ (Rpt.16) has the 
question :— 


(10) Was the calibration witnessed by you 2... 
If not, then by Whom 2? ...ccccccce ttn 


thus indicating the option of our acceptance of 
calibration by a competent authority. 


Of course, when a machine is not under the 
jurisdiction of the Ministry of Transport, the 
calibration should be carried out by the surveyor 
as described in the paper. 


It is stated on page 2, that after calibration a 
certificate is issued, a copy of which is sent to 
London Office for approval. This is unnecessary 
as the certificate simply reports that a machine, 
of approved type, has been found by the 
surveyor to be in efficient condition. 


The paper rightly stresses the importance of 
sensitivity, but does not perhaps indicate 
sufficiently that it is time element in sensitivity 
which is so important. It is during the time 
lag at changes of load that the operator can and 
sometimes does obtain load readings in excess of 
the true load. 


This is easily done with the “Buckton” machine 
with its heavy lever and the resulting slow 
response to change of load, 


Attention is drawn in the paper to the effect 
of temperature when using the proving ring, 
and it should be mentioned that when using the 
Amsler Box, it is necessary to allow it to attain 
the same temperature as the surroundings of the 
tensile machine during calibration. 


AUTHOR’S REPLY 


No doubt the colleagues who contributed to 
the discussion on my paper on Testing Machines 
will think it very remiss of me in not replying 
before to the various points which they raised. 
At the time of writing the paper I was stationed 
at Manchester and was in almost daily contact 
with testing machines, and now, after six months 
at an oil refinery and a similar spell on ship 
survey work, I find it necessary to refresh my 
memory before trying to reply to the various 
queries you have so kindly raised. 


Mr. T. P. Grepeson states that it is not 
necessary to obtain the approval of the London 
Office before issuing a certificate of calibration 
for a testing machine. My reply to this point 
is that in some cases a calibration can be quite 
an involved business and if the calibration is 
described on the certificate a separate check by 
a member of the fourth floor might be advisable. 


I note that Mr. Gibbeson mentions that 
“Amsler Boxes” and proving rings do not require 
to be verified by the Society at regular intervals, 
and would respectfully suggest that this surely 
is advisable. 


Mr. G. M. Boynp asked for an unbiased and 
authoritative answer regarding the breaking of 
brittle tensile specimens and the possibility of 
causing damage to machine knife edges. Well, 
I think you had better forget the authoritative 
aspect, Mr. Boyd, and in reply I would state that 
I personally feel that so long as the permissible 
loading of the machine is not exceeded it should 
not make any difference whether the test piece 
is brittle or otherwise; furthermore this would 
appear to be verified by the fact that you say a 
50 ton Buckton machine is regularly used for 
such tests at Cambridge University. 


Your second query regarding Figure 1 is 
answered by the fact that when the beam is in 
equilibrium unloaded, the poise has, of course, 
to be in the position shown, to balance the weight 
of the overhanging length of the beam. With 
regard to the proving query, it is possible to 
hear when the vibrating reed actually makes 
contact. 


The next point raised is whether, when using 
a Whitworth machine, the weights of different 
test specimens or shackles would require an 
adjustment in the machine? The answer here 
is that the differences in weight of these items 
compared to the load being measured are so 
infinitesimal that they are neglected. 


Mr. A. W. Jackson. The amount lost in 
friction in the case of hydraulic machines must, 
of course, largely depend on the surface finish and 
method of sealing of the rams. In the case of the 
Avery machine the load is applied hydraulically 
by two straining rams and these machines are very 
accurate when calibrated. I can well believe, 
however, that in some of the rough and ready 
hydraulic chain. testing types of machine part 
of the load shown is lost in friction, and am sorry 
I cannot supply any definite figures to illustrate 
this point. 


Mr. H. V. Camppett. The procedure regard- 
ing the issue of certificates of calibration seems 
to vary from district to district and also accord- 
ing to whether this calibration forms part of the 
annual inspection at a steel works. It would 
appear to me, however, that when one is 
charging a fee for each calibration, a certificate, 
even if it is repetition, should be issued stating 
how the calibration was effected. 


PRINTED BY LLOYD's REGISTER OF SHIPPING, 
AT THE SOCIETY'S PRINTING HOUSE, 64, SOUTHWARK STREET 
; LONDON, S.E.1, ENGLAND, 


; DECEMBER, 1951 


LLOYD'S REGISTER STAFF ASSOCIATION 


SESSION 1949-50 
PAPER No. 2 


SOME NOTES ON DEEP TANKS 
FOR EDIBLE OIL AND 
SIMILAR CARGOES. 


BY 


J. WORMALD. 


LLOYDS REGISTER OF SHIPPING, 
71, Henchurch Street, 
LONDON, E.C.8 


The Author of this paper retains the right of subsequent 
publication, subject to the sanction of the Commuttee 
of Lloyds Register. Any opinions expressed and 
statements made in ths paper and in the subsequent 


discussion are those of the individuals. 


SOME NOTES ON DEEP TANKS FOR EDIBLE OTL 
AND SIMILAR CARGOES. © 
By J. WORMALD. 


OME surveying duties are monotonous and 
others are physically exhausting but the 
ever reeurring testing and examining of 

deep tanks, for the carriage of vegetable oils or 
similar cargoes in bulk, are probably the most 
monotouous, and at the same time physically 
exhausting, which the Surveyors to the Society 
are called wpon to undertake. 

Before going further with these notes on deep 
tanks and vegetable oil cargoes I would like to 
refer briefly to the Paper which Mr. H. P. 
Southwell read to the Association during the 
1948-49 Session. The present contribution had 
been suggested to the Committee of the Associa- 
tion and accepted before I received copy of 
Mr. Southwell’s paper. 


Mr. Southwell in his 
Serviee” dealt at some length with deep tank 
surveys and my reaction on reading his paper 
was that there was nothing more to say on the 
subject. On reflection, however, I feel that it 
might be possible to enlarge upon what he had 


“Notes on Foreign 


said regarding the routine tests before loading 


and also to add some remarks which might be of 
use to those of you who have to deal with the 
construction and fitting out of new 
intended for this trade. 


vessels 


A surveyor approaching this subject for the 
first time will find that the Socicty’s Rules are 
brief and give little guidance on the practical 
problems involved. It is also more than likely 
that he will be unable to find any helpful 
literature or correspondence on the subject. 
For many years the trade has been in the hands 
of a few Shipping Companies and they have 
developed their own procedure in co-ope ‘ation 
with the Surveyor at the ports concerned. 


Lack of reliable information is at the bottom 
of the majority of the misunderstandings which 
arise and it has been noted that most of the ships 
which come to the port to pick up one of these 
cargoes for the first time are primed with any 
amount of verbal instructions about what ought 


to be done and what ought not to be done. 
Unfortunately the instructions appear to have 
been twisted round during messroom discussions 
and it is hoped that these notes will help to clear 
up some of these points which arise from time 
to time and upon which Surveyors may be asked 
for advice. 
THE CARGOES. 

The following information about the various 
oils and their properties will probably help in 
an appreciation of the problems connected with 
their carriage in bulk. 


Patm OIL. 


This is generally referred to as 
“Red Palm Oil” to distinguish it from the 
more refined product known as 
“White Palm Oil.” As far as is known, palm 
oil is not shipped in bulk in the white state and 
these notes will only deal with the red variety. 
Palm oil is roughly of the consistency of vaseline 
at medium temperatures and is of a bright orange 
colour when fresh; the colour, however, fades 
on exposure to the air and it gradually becomes 


which is 


yellow. In the same way the taste is mild when 
the oil is new but it tends to become strong and 
rancid after exposure to the air. 

From the point of view of its carriage in bulk, 
the main difficulty concerns its consistency at 
medium temperatures. The melting point and 
the solidifying point vary with the different 
erades of oil but they may be taken as lying 
between :— 

Solidifying Point ... 88° F.&100° F. 
Melting Point zee LOOP Boot eh. 

Palm oil being a non-drying oil was largely 
used in the tinplate industry to preserve the 
surface of the heated iron sheet from oxidation 
until the moment of dipping into the bath of 
melted tin. However, the necessity of finding 
other sources of supply of edible oils, combined 
ith improved methods of processing the red 
palm oil, have now made this oil suitable for use 
in the preparation of foodstuffs in the same way 
as coconut oil is used. 


Coconut . O11.—Coconut oil is a white or 
yellowish white fat which has a lower solidifying 
point and a lower melting point than palm oil. 
As in the case of palm oil, these points vary with 
the grade of the oil but they make the carriage 
somewhat simpler because the oil can be more 


easily kept in the liquid state. 
Solidifying Point ... 60° F. to 73° F. 
Melting’ ‘Point ..." 3..." 73°F. to 80° BP. 


The best kinds of coconut oil do not easily 
become rancid but the poorer grades, particularly 
those taken from nuts which have been allowed 
to go mouldy, tend to go rancid easily. 


Light and air, which act as oxidising agents, 
help in causing deterioration of coconut oil in 
storage but this action can be prevented by 
completely fillmg and closing the packages in 
which it is kept. Although these two factors 
_have a certain influence it should be remembered 
that the chief cause of deterioration of this oil 
is the growth of the mould which oceurs in the 
nut during the drying and before pressing. It 
has been stated that good quality coconut oil will 
keep in condition for three months provided it is 
not exposed to strong sunlight. 


The importance of these remarks will be more 
obvious when the question of coating deep tanks 
prior to loading is being considered. 


OrurR Episte O1is.—Provided that a ship 
is fitted out to carry palm oil or coconut oil, it 
appears that no difficulty will be experienced with 
any of the other known oils and it is not proposed 
to refer to any of these in detail. 

Larex.—According to the Concise Oxford 
Dictionary, latex is “the milky juice of plants” 
but the term is now used generally in connection 
with the juice of the rubber tree or with crude 
rubber in a commercial form. 


In appearance, latex is very like milk and it 
soon turns sour or putrid if attacked by bacteria. 
When this happens, the rubber constituent 
coagulates and leaves a watery residue. 


Certain substances in commercial use when 
added to the latex preserve it in its natural state. 
At the present time, ammonia is the substance 


used when latex is shipped in bulk in deep tanks. 


The dry rubber content of latex as it leaves 
the tree is 30 per cent to 35 per cent of the total 
weight but by using various methods of concen- 
tration it has been found possible to inerease the 
dry rubber content to approximately 60 per cent 
and still to keep the latex liquid and suitable for 
bulk shipment. It is understood that experiments 
are still going on with a view to increasing the 
degree of concentration still further. 


Experience has shown that scrupulous cleanli- 
ness must be in all stages of the 
manufacture and shipment of the latex if it is to 
be carried satisfactorily in bulk. Latex which 
has been treated as described above will dissolve 
iron, with subsequent formation of salts which 
give it an amber or brown colour; this detracts 
from the commercial value of the latex which 
should be pure white. 


observed 


In order to prevent this discolouration, all 
iron and steel work in the tanks must be coated 
with a protective coating of wax or alkali 
resisting paint. .High grade paraffin wax with a 
melting point of approximately 130° F. is the 
protective coating generally used in ships’ tanks. 
It is understood that some new ships’ tanks have 
been coated with an alkali resisting paint but it 
appears that Singapore shippers still insist on 
the wax coating also being applied. 

Certain non-ferrous metals and their alloys 
act as poisons to rubber and cause rapid 
“perishing” of articles made from rubber which 
contains the slightest trace of these metals. 
Similarly zine or any of its alloys affects latex 
and the use of any non-ferrous or galvanised 
fittings in deep tanks must be carefully avoided. 

Care must be taken to avoid aeration of the 
latex during shipment and also during carriage. 
For the latter reason it is customary to fill the 
tank as full as practicable in order to reduce 
turbulence. It is understood that the co-efficient 
of expansion of the liquid is negligible but as 
the cargo invariably goes from a warm climate 
to a colder one this point does not appear to be 
of great importance. 

Latex is also affected adversely by high 
temperatures and, as a general rule, it should 
not be shipped in tanks adjacent to tanks which 
require to be maintained at a high temperature 
throughout the whole voyage. 


Further references will be made fo many of 
these points at a later stage but it is now 
proposed to describe the usual procedure which 
is adopted before loading and later to refer to 
questions which may occur during the construe- 
tion and fitting out of the tanks. This may seem 
to be putting the cart before the horse but it is 
simpler and more practical to deal with the 
problems in this way. 


PROCEDURE PRIOR TO LOADING, 

A good deal of what follows will appear very 
elementary to most of you but you are asked to 
bear with it patiently and to help with as much 
comment and criticism as possible when the time 
comes. 


First of all the deep tank must be tested to the 
maximum working head; this is usually a head 
of water to the weather deck. Tn ships which are 
doing this work regularly it will be found that 
the tank is pressed up and ready but it is a 
good thing for the Surveyor to check up on this 
as soon as he goes on board. This in itself is a 
fairly indication that no appreciable 
leakages are taking place. Tf the tank is not 
quite full, it may be topped up by means of a 
hose or buckets but pumping up should be 
discouraged unless adequate means of getting 
rid of all air are fitted and are not blanked or 
plugged from the previous trip. 


good 


When the tank is satisfactorily pressed up, 
the boundary bulkheads, the tank top, the hatch 


coaming and cover, all ventilator trunks and air 


pipes and any other fittings must be examined 
and found or placed in good and tight condition. 
Special attention should be paid to ventilator 
trunks and pipes which pass through cargo 
spaces. All bilges, double bottom tank tops and 
other constructional parts adjacent to the tank 
under test should be thoroughly cleaned and 
dried up ready for the survey and, in Singapore, 
it is the custom for the tank cleaners to undertake 
this work as part of the cleaning contract. 


Any rusty or discoloured places on bulkheads 

their attachments should 
attention; although these may be quite dry at 
the time of the test they may indicate a small 
defect which has rusted up since the last cargo 
was carried and which may develop rapidly when 
a new cargo is shipped. 


or receive special 


Insulation which has been fitted on bulkheads 
should be dealt with to the satisfaction of the 
Surveyor but further remarks on this point will 
he embodied the notes with the 
construction of the tank. 


in dealing 

In Singapore it is customary to fit three or 
more operations into the next visit. The double 
bottom tank(s) in way of the deep tank is tested, 
the steam heating coils (if required) are tested 
and the examination of the deep tank for ¢leanli- 
ness is made, If the deep tank is not to be 
coated prior to loading, the test of the heating 
coils may be deferred until the final inspection 
for cleanliness. It is thought better, however, 
to test the steam coils whilst the staging is still 
in the tank because there appears to be very 
little risk of the coils being damaged during the 
removal of the staging used by the cleaning 
contractors. 


The double bottom tank, or tanks, should be 
pressed up with either oil fuel or water to the 
same head as was applied to the deep tank itself 
and all plating and should be 
examined and found to be, or placed in good and 
tight condition. In some of the more modern 
ships it is found that the application of this head 
involves many practical difficulties and it is 
suggested that a lesser head may be accepted 
when the cireumstances justify it. Consideration 
be given to the following points :— 
(a) Where air and sounding pipes from the 
double bottom tank pass through the deep tank, 
then the head applied to the double bottom tank 
must be sufficient to ensure that a pressure is 
applied to all joints and flanged connections 
inside the deep tank (b) Where there are no such 


connections 


should 


pipes no riveted connections to the double bottom 
tank top, as in an all welded tank top, it is 
considered that an even less head is adequate 
provided that all the structure under test is free 
from dirt and deposit and can be thoroughly 
examined 


for any indication of weakness or 
failure. ; 


If bilge and ballast suction pipe lines pass 
through the deep tank these should be tested. 
This is generally done by flooding back from the 
sea after any blanks necessary for this purpose 
have been inserted; alternatively these pipe lines 
can be tested during the original test of the deep 
tank if the pipes or valves outside the bulkhead 


are opened out sufficiently to allow an internal 
examination of the extremities being made to see 
that there is no leakage. 

The steam heating coils should be tested to the 
maximum pressure to which they ean be subjected 
and it is thought that a steam test and not an 
hydraulic test should be insisted on. Certain 
motorships with a small donkey boiler fitted for 
heating purposes only are reluctant to light up 
the boiler for the purpose of the test but it is 
hoped that the following remarks will show the 
necessity of a steam test. It should be 
remembered that the coils are inaccessible once 
the cargo is loaded and that a choked or defective 
coil may be a serious and expensive matter when 
it comes to discharging the cargo. 


It is recommended that particular attention 
be paid to the steam flow through each individual 
coil; if the steam in any coil is found to be 
sluggish, the steam should be shut off the other 
coils to ensure that the sluggishness is not due 
to a back pressure on the coil. If the steam 
flow is still sluggish, the exhaust valve and 
possibly the coil itself should be opened out until 
the cause of the sluggishness is found. It should 
be remembered that the steam in ship’s side coils 
is generally much slower in circulating than in 
other coils due to the presence of water and to 
the rise and fall of the coils but also that these 
coils are much more liable to choke due to the 
collection of rust and other deposit in the bottom 
bends when the coils are not in use. The expan- 
sion caused by the steam is thought to impose 
more strain on the pipes than a hydraulic test 
would do and it can safely be said that defects 
have frequently shown up under steam when a 
hydraulic test has apparently been satisfactorily 
withstood previously. 

In those ships which have suction wells instead 
of wing bilges the usual procedure is to remove 
the perforated cover and to fit a watertight 
cover to the well. The well and all pipes 
connected to it which pass through the deep tank 
are then tested under pressure due to a head of 
water to the weather deck. The alternative to 
this is to test the well when the double bottom 
tank is being tested, to clean it out thoroughly 
and to plug or blank off all pipes which lead into 
it. The main objection to the latter procedure is 
that it will be found diffieult to get the oil out 


of the well; it is obviously impracticable to fit 
heating coils in the suction well but some ships 
have overcome this latter difficulty by heating the 
oil fuel in the double bottom tank sufficiently. 
This cannot be considered entirely satisfactory. 


This completes all the usual tests but it will 
be appreciated that ships vary in many details 
and that each ease will require individual con- 
sideration on the lines which have been detailed 
previously. 

The most arduous task still remains and that is 
the examination for cleanliness. Mr. Southwell 
has already said that patience and experience 
are necessary to make a job of the cleaning but 
both are essential to a much greater degree in 
the Surveyor who has to examine the tanks. 


The cleaning of deep tanks in Singapore is 
carried out by contractors who specialise in this 
work; the contractors provide everything that is 
required for the job and they also should see 
that their foremen know all that there is to be 
known about the preparation of deep tanks. 
They should see that all cleaning in connection 
with testing the tanks is carried out and it is 
good policy to insist on the Contractor himself 
being present when the actual examination for 
cleanliness is being made. Complaints or other 
recommendations can then be made to him 
personally and one of the greatest causes of 
trouble, that is 
eliminated. 


misunderstandings, will be 


The first necessity for the satisfactory cleaning 
of deep tanks is that adequate and substantial 
staging shall be available at all parts of the tank. 
It is obvious that a cleaner cannot do satisfactory 
work if half of his attention has to be devoted 
to his own safety. 


In the early days some of the efforts at staging 
had to be seen to be believed, but improvements 
have gradually been made and there should be 
no complaint on this seore if the following ideas 
are adopted. For reasons which will be apparent 
later, the staging is built up from the double 
hottom tank top on seaffolding poles, and strong 
planks are attached to the scaffolding at suitable 
heights all round the tank. About four feet 
below the deckhead a complete platform is built 
so that the cleaners can easily reach the deckhead. 
The seaffolding and planks are secured in such 


a way that the structure does not depend in any 
way.on lashings to” struetural parts of the tank— 
it is occasionally found necessary for additional 
security to fit such a lashing, but in this case it 
is attached by means of a hook and in such a 
way that it can be removed before the dismantling 
of the staging commences. By this means it is 
possible to clean and coat every part of the tank 
with the staging in position and this is particu- 
larly desirable in the case of latex tanks. This 
matter has been dealt with in more detail because 
it is thought that poor staging is the cause of 
most of the cleaning and coating troubles. 


The Surveyor, who unfortunately is probably 
much taller than those for whom the staging was 
built, can examine all parts of the tank in safety, 
and he should sée that all oil, dirt, residue and 
moisture has been removed. Particular atten- 
tion should be paid to the heels and toes of 
frames and beams and to recesses or grooves 
between brackets and adjacent plating—experi- 
enced cleaners equipped with the proper tools 
rarely neglect these but they should 
always be examined carefully for residue from 
the last cargo. The Surveyor should not be 
able to remove anything from the surface of 
the material with a scraper or knife and a fair 
test is that he should.be able to examine several 
tanks without soiling his hands unduly. — It is 
usual to rub the surface of the steelwork with a 
piece of clean white rag, but it is not suggested 
that it should remain unsullied under this test. 
If there is the least tendency to “sweat”, and 
this more often the ease than not in Singapore, 
then the rag will show traces of black oxide; 
if the tank is perfectly dry and the mills case is 
off the steel then the rag will invariably show 
traces of red rust and it is suggested that the 
Surveyor must use his judgment as to whether 
the tank is clean or not in these circumstances. 


places 


Neither of these superficial deposits are con- 
sidered to be serious because they can be dealt 
with satisfactorily by wiping down as the coating 
is being applied. 

rust 
beating but 


Heavy scale or 


chipping or 


must be removed by 

when this is found 
tank must be retested after the 
The contractor 
should never be permitted to start coating a tank 
until the Surveyor is satisfied that the 


necessary the 
scaling has been completed. 


whole 


of the tank is clean; any deviation from this 
requirement will inevitably lead to disputes and 
unpleasantness for all parties coneerned and it 
is amazing how many parties are concerned 
when trouble arises. 


Steam heating coils must never be tested after 
the oil coating has been applied; the oil on the 
coils will be burned and shippers allege that this 
burnt oil contaminates the whole of the cargo 
in the 


Once regards 
cleanliness. the work of coating should go ahead 


tank. 


the Surveyor is. satisfied as 
without delay and as rapidly as is consistent 
with thoroughness. Tt is customary to dismantle 
the staging as the work proceeds and the Sur- 
veyor should make a_ final examination to see 
that the coating and that all 
tools, rags, staging, ete., have been removed. 


is satisfactory 


No reference has yet been made to the deep 
tank 
condition that they 


such a 
cannot contaminate the cargo 
and it is considered that. this is more important 
than that the pipe lines should be available for 
discharge event of an 
emergency, even if such action were possible. 
No matter what happens the blank flanges 
required by the Rules must be fitted in the 
suction lines outside the tank, but if the Master 
still insists on the ballast line being available 
in ease of emergency then the whole of the pipe 
line inside the tank together with the bulkhead 
valve or fitting must be dismantled and cleaned 
inside. Tt is eonsidered preferable, however, 
to remove the suction bend and blank the far 
end of the pipe inside the tank; this eliminates 
the possibility of oil remaining in the pipe and 
solidifying with serious results later. 


suction pipes; these must be in 


of the cargo in the 


Air and sounding pipes which have open ends 
inside the deep tank as well as ventilator trunks 
should be cleaned internally as far as possible; 
it is eustomary to close the lower ends of these 
by means of wood plugs or other suitable means. 
In no cireumstanees should the tank be “her- 
metically sealed” by means of these plugs and 
such as relief valves, 
should be fitted when ingress or egress of air 


special arrangements, 


has to be restricted. 


It has frequently been stated at Singapore 
that the representatives of coconut oil shippers 


insist on the tank being completely sealed. In 
the light of what has been said previously about 
the effect of air and light on coconut oil it 
appears doubtful whether the effect of one open 
air pipe will be serious, but it does seem to be 
asking for trouble to seal off a tank when the 
cargo has to be heated by means of steam coils. 
Care must be taken to see that all plugs are 
fitted before the staging is dismantled. 

All that remains now is to issue the certificate ; 
the Surveyor will find copies of these in the 
office if it is a port at which the work is regu- 
larly carried out. Official instructions regarding 
the wording of the certificate are issued from 
time to time and these instructions should be 
observed carefully. It is extremely important 
that the certificates should be clearly and 
concisely worded and that there should be no 
ambiguity about the tests and examinations 
which have been carried out. 


CONSTRUCTION AND FITTING OUT. 


So far reference has only been made to a 
single deep tank but most ships have several 
and the problems involved when a ship has 
several tanks are greater. If a large shipment 
is destined to a single consignee it is customary 
to treat all the necessary tanks as a unit and 
not test the intermediate bulkheads separately. 
If, however, different shippers or different con- 
signees are involved then each tank must be 
tested independently and as it would be if mixed 
rargoes were to be carried. 

Although palm oil and latex have been carried 
satisfactorily in adjacent tanks, the shippers of 
both of these commodities are not in favour of 
the practice. They really have not a great deal 
of choice but to accept it at the present time. 
It is suggested, however, that thwartship and 
longitudinal cofferdams (or pipe tunnels) addi- 
tional to those already required by the Rules 
would offer many advantages to offset the loss 
of valuable space. They would make 
testing a much easier procedure, they would 
reduce delay involved in diagonal testing, they 
would make cleaning easier because the majority 
of the stiffening could be fitted in the cofferdams 
and, furthermore, if a bulkhead should for any 
reason be found in such a condition that repairs 
are impracticable at the loading port it would 


“argo 


only be necessary to put one tank out of com- 
mission for bulk oil instead of two or possibly 
more, 


Where bulkheads are fitted in holds or *tween 
decks, it sometimes happens that they are hidden 
by cargo when the time comes to test them. 
This may be due to carelessness in loading or 
else to a belated booking of the bulk oil cargo. 
In any case the problem of stowing a ship 
satisfactorily frequently arises when hold bulk- 
heads have to be tested for bulk oil cargoes. 
Loeal customs vary in this connection but it 
is generally agreed that the bulkheads should be 
tested as near to the loading port as possible 
and it is suggested that the fitting of an end 
cofferdam adjacent to the cargo spaces might 
also be an advantage; this cofferdam need not 
necessarily be built strictly in accordance with 
Rule requirements but it could be a skeleton 
structure with suitable access arrangements from 
the ‘tween deck. The new Rules require bulk- 
heads or decks of oil fuel settling tanks which 
may be heated to be insulated when coal or 
cargo is carried in an adjacent compartment 
and it appears that this rule is intended to 
apply to tanks which carry vegetable and similar 
oils which may require to be heated. Sparring 
or lining must also be fitted in holds except 
where the bulkhead is wholly welded, and it is 
suggested that the sparring or lining might be 
fitted one frame space from and in such a way 
that free the bulkhead is available 
after the cargo has been loaded. If this is done, 
it is further suggested that consideration might 
be given of the 
because it is felt that no Surveyor can satisfy 
himself that a bulkhead is sound and tight when 
it is completely covered by insulation any more 
than when it is hidden by eargo. 


access to 


to the omission insulation 


Minor leaks may remain undisclosed during 
the test and these may develop into serious leaks 
in the course of the voyage. In two cases re- 
cently, defects were found in bulkheads at the 
first loading port test after building; it is quite 
certain that neither of these defects would have 
been discovered if the bulkheads had been in- 
sulated, and it is equally certain that there would 
have been serious leakage if they had not been 
discovered and dealt with before the palm oil 
cargo was loaded. : 


The Surveyor must use his own judgment 
both in the ease of insulation and partial in- 
accessibility due to cargo, but it is considered 
that the facts be embodied in the 
certificate. In the ease of the bulkhead or tank 
top being wholly inaccessible 


should 


due to cargo, it is 
considered that the Surveyor should inform the 
Master immediately that he cannot accept re- 
sponsibility for what he cannot see and also 
advise the Master to consult the shippers and 
other interested parties before going any further 
with the preparation of the tank. In special 
cireumstances, the tank may be loaded without 
a complete certificate of test, but it will generally 
be found that interested parties will insist on 
the tank being fully tested or the shipment 
being cancelled. 


The foregoing remarks give rise to a problem 
which is bound to arise sooner or later. Suppose 
that a ship arrives in port with a bulkhead 
completely covered with cargo and the Surveyor 
refuses to issue a certificate for the bulkhead 
unless the cargo is removed to allow the bulk- 
head to be examined. If the bulkhead is 
insulated, the Master will obviously reply that 
the Surveyor will not be able to see any more 
of the bulkhead than with the cargo 
against it. In my opinion, the Surveyor and 
the Master are both right, but who is going to 
break the deadlock? 


he ean 


The Rules do not require insulation to be 
fitted on bulkheads between engine rooms and 
deep tanks, but a case has recently come under 
notice where this has been done. It is not 
clear why the insulation was fitted here but it 
appears probable that it was with a view to the 
carriage of latex. It is not known what tem- 
perature will adversely affect the latex, but the 
wax used for coating the tank has a melting 
point of approximately 130° F. and therefore the 
temperature of the bulkhead should not exceed 
this figure. Latex has been successfully carried 
over a period of many years in tanks which are 
built round the donkey boiler recess of ships, 
and the only preeautions found necessary were 
to fit asbestos sheets between the bulkheads and 
certain steam valves in proximity which were 
causing “hot spots” on the bulkheads and subse- 
quent melting of the wax. It was frequently 


found that the wax on the ship’s side on which 
the sun was shining had a greater tendency to 
melt than the wax on the bulkhead of the donkey 
The fitting of insulation in this 
connection does not appear to be justified and 
certainly is not to be recommended, 


boiler recess. 


Before leaving the construction of the deep 
tanks, it might be advisable to say a few words 
on the hatch closing appliances. | Most  ship- 
owners arrange for the deep tanks to be fitted 
with hatches which will permit of general cargo 
being earried. These large covers are lable to 
be badly knocked about and distorted and. the 
landing on the coaming is also very exposed to 
damage when general cargo is carried. Tanker 
type hatches and fastenings generally prove 
more satisfactory in service, but where lids with 
flat joints and bolts are fitted it is suggested 
that they be made as robust as practicable and 
that a reasonably close -spacing of bolts be 
specified. In practice there should be no liquid 
pressure on the joint but it is essential that it 
be made tight under test, and this very fre- 
quently is difficult to achieve. The lid has to 
removed after the test in to allow 
cleaners to get inside the tank and work under 
reasonable but if difficulty is 
experienced when preparing the tank for rest 
it is safe to that the lid will 
reasonably right when refitted prior to loading. 


be order 


conditions, no 


assume be 


Several years ago double bottom tanks used 
to give more trouble than anything else but 
fortunately these troubles appear to have been 
satisfactorily overcome by improved design and 
methods of construction. The old-fashioned 
riveted tank top with bulkhead brackets attached 
to the tank top by means of single angles, with 
tank margin plates, margin angles and gusset 
plates were a continual source of trouble and 
they were not improved by the carriage of serap 
iron on the return voyage to the Far East. It 
is not proposed to go into details of the ex- 
pedients which had to be resorted to in order to 
make the double bottom tanks tight, but for a 
long time shippers were opposed to accepting 
cement boxes as a temporary measure. In those 
days it was even customary to remove all cement 
from the bilges with a view to greater cleanli- 
ness but a prolonged strike of shipyard workers 
brought the question of cement boxes to a head 


and, after it had been pointed ont that there 
was no alternative method of dealing with the 
tanks in question, it was finally agreed that 
cement boxes would be accepted provided that 
they were made of brand new wood and that the 
cement was completely encased in wood. 


While on the subject of repairs of this nature, 
it is thought opportune to mention that any 
suggestion that the carpenter or one of the 
engineers is going to deal with leaks on bulk- 
heads or other steelwork should be squashed 
immediately. Numerous eases could be quoted 
where ill-advised efforts by men without sufficient 
experience have resulted in heavy expense to the 
Owners and serious delay to the vessel. 


The main source of trouble nowadays in con- 
nection with tank tops occurs at manhole doors 
of oil fuel tanks; it is suggested that more 
attention be paid to the spacing of studs because 
it is frequently found that the studs are spaced 
in such a way that oil seepage midway between 
the studs is almost impossible to stop; this might 
be overcome by fitting heavier manhole covers. 
Similar remarks apply to the covers which are 
fitted to suction wells. 


Heating coils are necessary for the carriage of 
palm oil and ecoenut oil and the following points 
in connection with their installation should receive 
consideration. Opinions still appear to differ 
widely on the amount of heating surface which 
should be provided. It is suggested that an 
average figure for a normally shaped tank 
required to discharge palm oil under fairly 
severe wintry conditions is two square feet of 
surface per ton of space; some ships have 
carried and satisfactorily discharged palm oil 
with 1-6 square feet per ton, and it is under- 
stood that some of the newer American ships 
engaged in this trade have as much as four 
square feet per ton. 


From the practical point of view, it is thought 
that higher steam pressure (from 100 to 200 Ib. 
per square inch) combined with heavy gauge 
coils is preferable to light gauge coils and lower 
steam pressure. The higher steam pressure is 
much more likely to blow any obstruction out 
of the coils and the heavier gauge pipes are less 


subject to damage and serious wastage. Light 


gauge pipes are easily damaged by general cargo, 
they may even be erushed flat and the parts of 
the pipe which are screwed for the fitting of 
flanges or couplings rapidly waste away at the 
root of the thread where this is left exposed. 


Little is to be gained from the higher steam 
pressure from the point of view of heating the 
oil because rapid heating must be carefully 
avoided. The ofl after being loaded should be 
allowed to cool down to the temperature re- 
commended by the shipper for carriage and then 
only sufficient heat should be applied to keep it 
steady at that temperature. The shipper will 
also specify the temperature to which the oil 
should be raised ready for discharge and the 
heat should again be applied steadily over the 
period necessary to reach that temperature. 
The temperature for discharge will depend on 
various factors—the grade of the oil, the climatic 
conditions under which it has to be discharged 
and the length and layout of the discharging 
installation’s’ pipeline. Conditions may arise 
in which it is necessary to heat the oil above the 
maximum temperature specified by the shippers 
and it is suggested that the Master of the vessel 
be advised to get an official document from the 
discharging installation whenever he is instructed 
by them to exceed the maximum temperature 
given by the shippers. 


The oil should never be allowed to go solid and 
it should never be heated rapidly, in either case 
theroil in contact with the heating coils is liable 
to be segrched and the whole of the cargo con- 
taminated. 


Heating coils depend largely for their efficiency 
on their layout and the following points should 
be borne in mind :—The coils should be placed 
as close to the double bottom tank top and to 
the ship’s side as possible; if stringers are fitted 
at the ship’s side and bulkheads, a coil should 
be run along the upper side of the stringer 
and adequate drainage provided for the oil; 
approximately 40 per cent of the heating surface 
should be at the ship’s side; the ship’s side coils 
should extend at least one third of the way up 
the ship’s side and as far down into the bilge 
as possible; the coils on the double bottom tank 
top should extend from bulkhead to bulkhead; 
it is also advisable to arrange that the live steam 


passes through ship’s side coils first; deck head 
coils should not be fitted. 

Except in very small tanks, the coils should be 
arranged in two or three spearate circuits; these 
own steam and exhaust 
so that the heating of 
evenly distributed over 
The coils should be arranged so that 


circuits shorld have their 
valves and be arranged 
each coil is more or less 
the tank. 
they can easily be removed if latex or general 
cargo is to be carried; they must be removed for 
latex but some Owners prefer to leave them in 
place, with or without suitable protection, when 
general cargo is to be carried. 


Air and sounding pipes and ventilator trunks 
are normally fitted to all deep tanks and these 
require some attention primarily from the point 
of the cleanliness of the tank. Air and sounding 
pipes for the deep tanks (not those for double 
bottom tanks) should be as straight as possible, 
this facilitates internal cleaning and also makes 
them suitable for use as thermometer pipes. 
-Where goosenecks are fitted to the air pipes on 
deck, it is suggested that the gooseneck be made 
separate from the standpipe and attached thereto 
by a bolted flange; the gooseneck can then be 
removed for the purpose of filling or topping up 
the tank with a hose and the pipe can be cleaned 
more easily; the flange can be used for fitting 
the relief valve required when latex is carried 
and for fitting blank flanges when vegetable oil 
is being earried. 

Ventilator trunks are generally straight but 
suitable should be for 
closing the lower end of the trunk. The most 
useful fit a bobbin piece in the 
‘tween deck slightly above the tank top; suitable 
spectacle pieces should be provided to enable the 
ventilator to be left open, blanked off or else 
fitted with the valve for latex. If the 
relief valve is fitted in the ventilator trunk it is 
essential that the trunk be tested and found to 
be tight when the deep tank is being tested. If 
the ventilator is not fitted in this manner it is 
customary to fit a blank at the bottom of the 
trunk; the blank need not necessarily be oiltight 
but it should be sufficient to stop the oil from 
surging up the trunk and also to trap any dirt 
which may fall down the trunk. It is customary 
to clean the trunks as far as possible but it will 
be appreciated that the full length of the trunk 


arrangements made 


method is to 


relief 


The blank may 
either be studded to the underside of the tank 
top, it may be lashed to the top of the trunk by 


eannot possibly be cleaned. 


means of a wire or it may be supported by means 
of a length of pipe screwed and fitted with nuts 
at both ends—the weight of the pipe and bottom 
plug being carried by a similar plug at the top 
of the ventilator—in this case the pipe will also 
serve as a thermometer pipe. 

Reference has previously been made to the 
relief valve fitted when latex is being carried. 
This relief valve must be fitted to an air pipe or 


ventilator and its purpose is to relieve any 
accumulation of ammonia gas. It should be 


made of iron or steel and be a spring loaded 
valve adjusted to lift at approximately 5 Ib. 
per square inch above atmospherie pressure, It 
is absolutely essential that there should be no 
dilution of the ammonia gas in the tank and for 
this reason any valve which allows air to enter 
the tank in the event of the pressure falling below 
atmospheric must not be fitted. Some shipowners 
recently supplied their ships with valves which 
were made of two rubber dises with radial cuts— 
although shippers agreed that the valves could 
relieve excess pressure, they would not accept 
the valves because of the possibility of reverse 
action and damage to cargo. 

Considerable difficulty has been experienced 
recently on several ships and modifications have 
been found necessary because the hatch covers 
were in inaccessible positions for shore pipe lines. 
It should be borne in mind that Shippers and 
Consignees Representatives require the lead in 
to the tanks to be as short and direct as possible. 
Any deviation from this requirement leads to 
problems of heating vegetable oil for discharge 
and aeration of latex during loading and 
discharge. 

In some ships, special suction and discharge 
lines for vegetable oil are fitted and in this case 
a separate pump must also be fitted. It should 
be borne in mind that these special pipe lines 
and the pump will require to be dismantled for 
internal cleaning as described previously and that 
the and 
accessible as possible. Furthermore if the vessel 
is to discharge palm or coconut oil under severe 
to fit 
heating coils to both the suction and delivery 


lines should, therefore, be as short 


winter conditions it may be necessary 


lines to facilitate the discharge—this will further 
complicate the process of cleaning the pipe lines 
and it is considered that ships should rely as far 
as possible on shore installations for loading 
and discharging facilities. Separate pipe lines, 
like the tanks, should be designed and constructed 
with a view to their being cleaned with reasonable 
facility. 

Before leaving the subject of the internal 
fittings, it should be stressed that non-ferrous 
metals and galvanised pipes must not be used 
for any purpose in a tank intended to "arry 
latex and it is advisable not to fit them in tanks 
intended to carry vegetable oils. Tt has recently 
been established that the fatty acids in red palm 
oil and probably in other yegetable oils attack 
and are affected by galvanised material. 
Apparently the deleterious effect on the oil is 
considered to be negligible at the present but 
the time may come when shippers will insist on 
no galvanised material in edible oil tanks. 


CLEANING AND COATING. 

The new Rules say that tanks are to be 
designed and constructed with a view to their 
being cleaned with reasonable facility and, par- 
ticularly with welded construction, little need be 
added to this. Provided that reasonable care 
is taken to avoid inaccessible spaces between 
plating and structural details or fittings and 
provided that experienced cleaners are engaged 
to do the work, it is considered that. the satis- 
factory cleaning of tanks presents no major 
problem, 

When all is said and done, no shipowner 
expects a collection of nondescript labourers 
without experienced supervision to load a ship 
with general and it unreasonable to 
expect such men to clean a tank to carry edible 


“argo is 


oils. 
The actual procedure adopted to clean the 
tank will depend on the cargo or cargoes 


carried previously, but it does not seem to be 
necessary to deal with the preliminary stages. 
The tank should be ready for final cleaning as 
soon as it has been pumped out after testing 
and staging erected as explained previously. 
The tools used at Singapore for the final cleaning 
process are scrapers wire the 
Serapers are small and double ended—one end 


and brushes ; 
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is flat for scraping flat surfaces and the other 
end is pointed like half an arrow head for 
scraping at the heels and toes of frames and 
beams and for seraping round rivet heads. The 
scrapers are kept short so that they ean be used 
in restricted spaces; men are employed all the 


time on keeping the scrapers in condition. 
Ordinary wire brushes are used but special 


small wire brushes made with a short condenser 
tube handle are also made for use in restricted 
spaces. Chain or wire pullthroughs are used 
fo clean pipes internally and small wire pull- 
throughs are used for getting behind joggled 
frames and into similar places, 


The soda or 
some other. detergent if there is any trace of 
grease and are always washed down with fresh 
water immediately before the examination for 
cleanliness. The tanks are rubbed down with 
with copra meal at some ports before loading 
coconut oil but this practice has not been adopted 
at Singapore. Most of the contractors in 
Singapore provide their own electric light fittings 
and flexible and the use of 
discouraged. 


tanks are washed down with 


leads candles is 


Before leaving the subject of cleaning, the 
following remarks are offered but not as a plea 
for in the standards of cleanliness 
which it is customary to demand. All 
vegetable oils have to be processed after discharge 
and the of a very small amount 
rust or solid dirt surely cannot be very harmful. 
Provided it is not soluble and does not diseolour 


the oil it should be possible to remove all traces 
of this during the processing but the following 


reduction 
edible 


presence of 


thoughts may be of interest. 

The men engaged on the work of cleaning, 
of whom a large number are employed, are 
Asiatics and most of them are tubercular, they 
are possibly carriers of typhoid or similar 
diseases and they are frequently sufferers from 
skin diseases. They work inside tanks under 
tropical and most unhygienie conditions and they 
spit all over the place. The results of their 
efforts in this direction are wiped up before the 
final inspection of the tank is made, but no 
shipper or consignee appears to have considered 
this aspect of cleanliness although they insist 
on very high standards of cleanliness from what 


might be called a material point of view. 


Requirements regarding coating of tanks for 
vegetable oils vary considerably and the Sur- 
veyor should make himself as familiar as possible 
with the various shippers’ requirements. 

The idea of coating the tank is to prevent 
rust formation between the time of cleaning and 
the time of loading. In Singapore, if a tank 
is to be loaded with palm oil within about 
24 hours of the final examination for cleanliness 
it is not customary to coat the tank, and in 
pre-war days some shippers in the Dutch Kast 
Indies said that they preferred to have a tank 
with a fine coating of rust rather than a coat of 
palm oil which had been applied for more than 
48 hours. 
that the coat of palm oil must not be applied 
more than 48 hours before loading whilst others 
were prepared to accept a coat of palm oil if 
it had been on for several days. Provided the 
tank is. kept reasonably well ventilated, a palm 
oil coating should remain in satisfactory con- 
dition for several days. Even if the tank has 
a tendency to sweat it will be found that the 
water runs down with the surplus oil and any 
pools which may have formed are mopped up 
before loading is started no trouble should be 
experienced, 


Some shippers used to state definitely 


‘Tanks should be wiped down with coconut oil 
when coconut oil has to be carried and the same 
remarks regarding sweat and surplus oil apply. 
The period which elapses between coating and 
loading is generally much greater than for palm 
oil and two alternatives are adopted in Singa- 
pore. In the first of these the tank is coated 
with coconut oil and the tank lid is dropped on 


3” & 3” baulks which rest on the hateh 
coaming—this allows the tank to be reasonably 


ventilated and provided the oil used for the 
coating is of good quality the tank coating should 
long as 
necessary. The second alternative is to fill the 
tank with fresh water instead of coating it and 
to pump or run the tank out and dry it off 
The latter 
alternative is sometimes used because of trimming 
or ballasting difficulties and it has been found 
unnecessary to rig staging at the loading port, 
as probably would have been the case if the tank 
had been coated and the filled with water. 


keep in good condition for as is 


immediately before loading starts. 


Under no circumstances should linseed oil be 
used for coating tanks when cleaned or when 
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new. The skin formed by linseed oil is ex- 
ceedingly difficult to remove and shippers object 
to linseed oil coating. Bituminous compounds 
should never be applied to a tank which may 
be used for the carriage of coconut oil; it is 
understood that the least trace of bitumastie will 


discolour a tank full of coconut oil. 


Before leaving the subject of cleaning and 
coating edible oil tanks reference might be made 
to a question which has been frequently raised 
in Singapore. It concerns the carriage of 
Chinese Wood Oil, which it is believed is also 
known as Tung Oil, and statements which have 
been made that ecible oils must not be carried 
in a tank which has carried this wood oil. — It 
has not been found possible to trace any authority 
for these statements but it is probable that it 
has some connection with the poisonous proper- 
ties of wood alcohol. Alternatively, wood oil 
does provide a suitable substitute for linseed 
oil and it does leave a hard film in a tank which 
is as difficult to remove as‘a linseed oil film, and 
this is possibly the origin of the statements. No 
objection has been raised to the shipment of 
palm oil in these tanks at Singapore provided 
they have been thoroughly cleaned and all traces 
of the film removed. 


The waxing of a tank for the carriage of latex 
should be carried out as soon as possible after 
the cleaning has been completed. High grade 
paraffin wax with a melting point of about 130°F. 
should be used and it should be applied in such 
a way that the tank and all’ its fittings are 
completely covered with an evenly distributed 
thin coat. The original instructions issued by 
shippers said that two coats were to be applied— 
the first coat was to be appled at a temperature 
of approximately 150° F. to ensure satisfactory 
adhesion to the steelwork and the second coat 
was to be applied at a slightly lower tempera- 
ture so as to produce a white surface. 


When wax is applied according to these in- 
structions, the first coat is transparent and it 
has been found that many bare places are left. 
Some shippers appear to be asking for the wax 
to be applied as a transparent coat but it should 
be noted that it is impossible to tell whether 
a tank has been entirely coated without close 
testing and visual examination of the whole of 
the tank. Opaque or white waxing is considered 


to be much more satisfactory from all points of 
view at Singapore and it has been found by 
experience that the best results can be obtained 
in one operation with a consequent saving in 
wax and labour. 


A flat bristle brush, about 23 inches wide, is 
generally used and the heated wax is earried 
by each worker in a small can. It will be appre- 
ciated that hot wax will not flow like good 
quality paint and any attempt to apply the wax 
with long, flowing strokes of the brush will give 
a streaky result. The method adopted at Singa- 
pore is to apply the wax at about 150° F. with 
short, rapid strokes similar to those used in 
lathering the face before shaving. The first 
two or three strokes serve to work the wax into 
and well over the surface of the material and 
the process is continued until the wax shows up 
white. The tank is systematically coated in 
this way working from the top downwards and 
care is taken to remove all splashes and drips 
from bare surfaces as the work proceeds. The 
staging should also be removed as the work pro- 
ceeds and care must be taken to see that no bare 
patches are left; it is impossible to coat these 
satisfactorily with a long handled brush. Small 
1 inch brushes are used in awkward corners and 
for finishing off the air holes in the deckhead 
beams—these are intended to allow free passage 
of air during loading, and they must not be filled 
in with wax even though the material must be 
fully coated inside the holds. 


The wax should be tested to see that it is 
adhering satisfactorily—this is best done by 
slashing the surface with a knife or scraper 
and then working the knife or seraper along the 
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edges of the slash. If the wax is not adhering 
properly it will lift easily and it may even fall 
away in large flakes or sheets. It is more than 
likely that the wax was, too cold when applied 
or else that the “sweat” had not been properly 
dried off before applying the wax. Whatever 
the cause, all such wax must be removed and the 
surface recoated; wax which had been removed 
in this way, as well as splashes and drips, should 
not be heated up and used again. Reheated 
Wax invariably shows up much darker than fresh 
wax and it must be emphasised that all con- 
tainers and brushes must be kept scrupulously 
clean. Special arrangements should be made 
for heating the wax and ensuring that dirt or 
smoke does not discolour it. 

In addition to the “slash” test referred to 
above, the wax on flat surfaces may be beaten 
with the flat of the hand, the knife test only 
touches isolated spots but large area$ can be 
tested satisfactorily with the flat of the hand 
and the Surveyor after a little experience will 
be able to tell by this test whether the waxing 
has been satisfactorily carried out or not. Air 
pipes and ventilator trunks, whether plugged or 
not, should be waxed as far as possible before 
the plugs are fitted. 


With the ever expanding carriage of vegetable 
oils in bulk and the entry of new Companies 
into the trade it is inevitable that many contro- 
versial and debatable points will arise. Judged 
by Association standards, the foregoing notes 
are probably lowbrow but it is hoped that they, 
combined with the contributions of others, will 
oil the path of those who have as yet met 
vegetable oil only in the cream bun or toilet 
soap stages of development. 
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DISCUSSION ON MR. J. WORMALD’S PAPER. 


SOME NOTES ON DEEP TANKS FOR EDIBLE OIL 
AND SIMILAR CARGOES 


MR. R. B. SHEPHEARD. 

Mr. Shepheard said that the discussion had 
made clear the wide variation in shippers’ 
requirements at different ports for the carriage 
of the same oils. Could Mr. Wormald comment 
on this, and give further information on the 
different uses to which the various oils are put? 

Comment had also been made on the time 
expended by expert Surveyors in the detailed 
examination of vegetable oil tanks. These 
services were, however, widely called for by the 
various interests concerned, and resulted in 
considerable income to the Society. 

The difficulties experienced in ensuring that 
tanks were sufficiently clean would in future be 
greatly reduced by the use of welding, which 
would prove a godsend to all concerned in this 
particular trade. 


MR. M. M. PARKER. 

As one of the few Surveyors here who have 
had to deal with the testing and clearing of deep 
tanks for vegetable oils and similar cargoes, 
may I say how very much I appreciate this 
paper. This is exactly the kind of paper that 
the Association needs—a __ straightforward 
statement of Surveyors’ problems in a branch 
of work not known to many of us but one which 
any Surveyor may be called upon to perform. 

There are, beside the strictly edible oils, a 
number of other cargoes which the Author does 
not mention : for instance, fish oil and Perilla oil, 
for which we commonly certified in Japan. Fish 
oil has a smarting effect on the eyes, which is 
unpleasant on the final wiping down visit and 
Perilla oil can be dangerous. I once paid a final 
visit to a fore peak tank on a Monday morning 
after the tank had been standing in hot weather 
since Saturday, coated with Perilla oil. As soon 
as I got into the tank I realised that it was 
dangerous and got out immediately. About 
forty-eight hours later I developed an acute 
bronchitis and fever which kept me in bed for 
several days; this, the doctor said, was due to 
paralysis of the cilias, or hair-like filters in the 
bronchial tubes, caused by the Perilla oil vapour. 

Oil fuel cargo is also carried in deep tanks, 
but in my opinion this should be discouraged if 
edible oils are to follow, owing to the great 
difficulty in cleaning. It used to be said in Kobe 
that one cup-ful of oil fuel could ruin a whole 
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cargo of Palm oil or Coconut oil. When it is 
remembered that the value of some of these 
edible oils is, or was in my Kobe days, about 
£100 a ton it will be realised what an anxious 
job it is trying to clean a tank which has carried 
oil fuel. I remember one ship in which it took a 
week of continuous work to attain the necessary 
degree of cleanness, because oil continued to ooze 
out from inaccessible cavities between faying 
surfaces. If oil fuel and vegetable oil are to be 
earried alternatively in a riveted ship then, in my 
opinion, much time and cost would be saved by 
a light caulking of all landing edges and the 
edges of frames and stiffeners and by plugging 
all cavities behind joggles or ends of liners. 

In some ships oil fuel is carried in the double 
bottom under the deep tanks. This is contrary 
to the sense of the Rules which require a 
separation by cofferdam of oil fuel and vegetable 
oil. When plans showing oil fuel in the double 
bottom under vegetable oil deep tanks are 
approved, it is usual to inform the Owners that 
this approval is subject to special arrangements 
being made to ensure that while vegetable oil is 
carried in the deep tanks there shall be no head 
of oil fuel on the inner bottom. I should be glad 
to learn from Mr. Wormald whether he has had 
any experience of this and what steps are taken 
in practice to carry out the proviso. 

As jto cleaning it has always seemed to me that 
a vacuum cleaner ought to be used for the final 
stage. Obviously as a tank is wire-brushed and 
scraped it becomes full of fine dust which settles 
on all horizontal surfaces, as for instance the 
flanges of channel beams. In my experience if 
you shine a torch on such a horizontal surface 
and blow you almost invariably see a cloud of 
dust rise. Most people believe that the final 
wiping down with oil eliminates this dust; but 
does it? Personally I think wiping down is 
rather a case of hiding than of removing defects. 

I have found that inspection of tanks for 
cleanness in the Far East is often a very heart- 
breaking business. I have many a time had to 
refuse a tank when I have known full well that 
the cleaning gang were completely exhausted 
having worked continuously for, say, 30 hours 
in heat, dust and humidity, and many of them, 
as Mr. Wormald points out, very poor specimens : 
it is the most slave-like labour I have ever seen. 


Mr. Wormald utters a word of warning against 
amateur caulkers; I should like most emphatic- 
ally to endorse this. After wasting many, many 
hours watching various members of ships’ crews 
trying to caulk, I finally made it a rule not to 
test any tank unless there was a shore caulker 
on board. 

I want, also, to endorse Mr. Wormald’s 
remarks about hatch covers. In my experience 
there is an enormous waste of time in testing 
the crowns of tanks owing to leakage from the 
hatch covers which after all, will not be sub- 
jected to pressure when the tank is loaded and in 
any case will probably be lifted and re-packed 
before the loading and are never really tested 
at all. 

Mr. Wormald’s suggestions regarding coffer- 
dams are very wise. Before I left Japan (1938) 
the Japanese were already building cofferdams, 
both fore and aft and thwartships, in nests of 
deep tanks. There is, however, one dis- 
advantage: as most of the stiffening is fitted in 
the cofferdams the testing has to be done on the 
“rough” side, making it difficult to locate and 
caulk the leaks. This disadvantage is, however, 
probably overweighed by the much greater ease 
of cleaning. 

Finally, I should like to put in a plea for the 
proper use of the words “clean,” “cleanness,” 
“cleanly,” and “cleanliness” by pointing out that 
“clean” is a condition at a particular time, i.e. 
when we certify for “cleanness”; but “clean- 
liness” is an habitual or potential condition as 
when we might say stiffening on the outside of 
the tank makes for “cleanliness.” 


MR. D. TURNER. 

I was walking to the Office the morning after 
this paper was circulated in company with an 
elderly colleague who had never been called 
upon during his many years service with the 
Society to survey a tank for the carriage of 
edible oil or similar cargoes, and he said that 
last night he had read Mr. Wormald’s paper 
from beginning to end with sustained interest 
and profit, an indication, he added, of an inter- 
esting subject interestingly written. I’m sure 
such an experience has been the portion of 
others also, especially those of us who have to do 
and may yet have to do with the survey of tanks 
for the carriage of vegetable oils without the 
usual Rules to guide us, and I trust such remarks 
will be some compensation to the author for his 
labours. 
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It will be interesting to hear the opinion of 
others, but as I read this paper there appeared 
to me to be a theme running through it which 
might be summarised briefly in these words “Be 
very patient and most thorough.” To enable 
one to certify that tanks are suitable for the 
carriage of precious edible oils these virtues are 
required in no small degree especially when 
working with oriental labourers who toil slowly 
and wearily and often for long hours on end in 
their scanty garbs and in most disagreeable 
conditions of heat and humidity. 


One wonders if some agent could be used to 
make the cleaning of tanks easier. I remember 
before the recent war, some ship masters used to 
fill the tanks a few days out from their tank 
cleaning port and added several bags of caustic 
soda (the quantity of soda depending on the 
size of the tanks), with most satisfactory results. 
Has the author any experience of any such pre- 
paratory work? 


The question of reporting is passed over 
in a few words. The same pertained in Mr. 
Southwell’s recent paper, in which he refers to 
the subject under discussion. In this respect the 
present paper seems to me to be incomplete and 
I take the liberty of attaching to the end of these 
remarks an example of a form of report we 
used before War II, which can be completed 
partly or in full depending how much of a survey 
has been carried out, for in this question of 
reporting, it seems to me, reports of this nature 
should be worded at all ports generally in the 
same terms. 


Cireular letter dated 20th September, 1948, 
regarding Edible oil Certificates should also be 
noted. (See below.) 


From some Ports we have been in the habit of 
receiving (in London) a Report 8 as well as a 
tank survey report (Rpt. 10), but it should be 
noted that Report 8 is only necessary if the 
examination and testing of tanks be also 
requested or required as part of a Special 
Survey, or if defects are found and repairs 
effected or required for Classification. 


The question of improvements in design of 
tanks used for the carriage of vegetable oils is, 
I suppose, a matter for Owners to decide, but 
sinee the earriage of such valuable commodities 
is becoming more common it is hoped that 
advantage will be taken by them to consider this 
question of cleaning of tanks in new ship 
construction intended for this service. 


Dear Sir(s), 20th September, 1918. 
EDIBLE OIL CERTIFICATES. 

I have to acquaint you that while you have authority, upon application from Owners, to issue 
loading certificates for the carriage of edible oils in deep tanks, etc., on both classed and unclassed 
ships, the Committee consider it advisable that the wording of the certificates issued shall differentiate 
in the extent of the Society’s responsibility as between those ships which hold the special vegetable 
oil notation in the Register Book and those which do not. 

It is considered that, in future, the certificates issued for unclassed ships and those classed 
without the vegetable oil notation, shall make it clear that they relate only to the work actually done, 
viz: the testing of the spaces and the examination for cleanliness, and do not form a general 
declaration of suitability for the carriage of cargo. 

This should be done by interpolating the words “in these respects” in the concluding paragraph 
giving details of the tank testing and subsequent inspection for cleanliness, e.g. “and found clean, 
free from rust, paint scale, residue and moisture, and (in these respects) in good condition on this 
AMATO CELV Gs Se OHEDIM|NG O17, 54. t as eerteceiitss sessrvsocdosusetsllecccsdneciorisanpedid oil in bulk for the contemplated 
voyage.” 

The words “in these respects” should not of course be included in certificates issued for ships 
having the vegetable oil notation, and in these cases it would be well, in future, if you included a 
reference to the notation in your preamble. 

Yours faithfully, 
Clerk to the Classification Committee. 


POCE UO ete c Eun, cee, We IU noe Meee eee OLS {ieee ee eee ee one, Deemer Sere ee cers Re 


CERTIFICATE FOR THE CARRIAGE OF (VEGETABLE) OIL IN BULK. 
THIS IS TO CERTIFY THAT 
(QAM ETT POUT EUR) entre ne cee, ee tere et a cicoanactes sAvcrcerasenmate 
the undersigned surveyor(s) to this society, did at the request et ee ee coe ee survey 


thanDeep. Tanks of the 8:85. oot ee es ee ee EONS QT OBSOF 6, STR ne ciated he 
whilst the vessel lay afloat At this POT oooccccccccccccscssscssssssss sssssssessssneneseereneeenee retorts tal 
The Deep Darks was tested O90 thee ccc cccscsecseccesscccsesseesomeeqesretvinscossesesttssensausi a a eri, Ae water to the — i 


sounding pipes on weather deck. .... “and upon examination, the boundary bulk- 
air or overflow pipes 3 feet above weather deck osteitis 


heads, tank top, hatches, ventilators and other connections were found sound and tight. 


the 


The Double Bottom Tank and Tunnel Tank in way of this Deep Tank morse tested on 
water air pipes 
to th h : on 
Fhe 3 GS Sea ee Oe net, coterie by a head of oil fuel to the top of the potent Dipes 


the weather deck and found sound and tight. 

The heating coils in the Deep Tank were tested to twice the working pressure and found tight. 

The Deep Tank is considered fit to receive a shipment Of rccsccsucssssnsessessussssessensssneesssseeneesiessinsssnsssee oil 
in bulk for the contemplated voyage subject to examination for cleanliness before loading. 

The Deep Tank was finally examined INTERNALLY on the ............ and found clean, 
free from rust, paint, scale, residue and moisture, and in good condition to receive a shipment 
Of rctsrrunniinunianinnnnnuinunninnan OU In bull for the contemplated voyage. 

SURVEYOR TO LLOYD’S REGISTER. 


Memo For Surveyors.—Feed Water must not be carried in d.b. tanks UNDER Deep Tanks 
when oil is carried in Deep Tanks. When the d.b. tanks under the Deep Tanks are arranged for 
Feed Water an Interim Certificate should be especially issued making the class subject to this. 
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MR. J. R. BEVERIDGE. 


On page 3 of this very interesting paper, 
reference is made to the necessity for ascertain- 
ing the oil tightness or water tightness of air 
and sounding pipes which pass through deep 
cargo oil tanks. 


These pipes and manholes in the double bottom 
tank top plating should never be situated in way 
of deep cargo oil tanks and it would be 
interesting to know whether, in the Author’s 
experience, there have been sufficient cases of 
damage due to defective pipe and leaky manholes 
to justify their exclusion in the deep cargo oil 
tanks of future vessels. 


I entirely agree with the Author that the tests 
on the heating coils should be by steam in lieu of 
water, even though it is not usually possible to 
exceed the maximum working pressure during 
the test. 


On motor ships with donkey boilers, it is 
unlikely that high pressures will be used, but on 
steamers it is not unusual for the heating steam 
to be taken from the main boiler through a 
reducing valve, so that in the event of the failure 
of the reducing valve diaphragm—a by no means 
unusual occurrence, excessive pressure could 
come on the heating coils. The Rules now ask 
for a relief valve to be fitted on the low pressure 
side of the reducing valve, to be a safeguard, 
but knowing the habits of relief valves in general, 
I should suggest that these valves might be 
included in the examination. 


Referring to Page 5, the attitude of some 
Captains regarding the continual availability of 
deep tank suctions is difficult to understand, since 
they would surely not insist upon the provision 
of emergency means for the rapid removal of 
solid cargoes. The small amount of ullage left 
in a loaded cargo oil tank would permit of only 
a negligible quantity of water entering the tank 
if it were bilged, and the safety of the ship would 
not be imperilled on this account. 


Apart from this aspect of the matter, the 
majority of cargo oils would be solidified and this 
would make pumping impracticable. 


With reference to the remarks at the foot of 
page 5, relating to the sealing of cargo oil tanks, 
it is concluded that the relief valves are those of 
“TIROS” or “ATMOS” type which can open to 
pressure and to vacuum. 


The best arrangement is to have large expan- 
sion and access trunks as fitted in pre-war 
Japanese vessels. These trunks can be properly 
cleaned, which is more than can be said of a 
3 in. air pipe or even a 10 in. ventilator. 


On page 6, the Author’s remarks about insula- 
tion on cargo oil tanks give scope for con- 
sideration and I would suggest that the only 
really adequate solution to the trouble is the 
provision of deep cofferdams at the tanks. The 
use of sparring on the hold side of the tank 
would be inadmissible, since the heat would still 
be dissipated into the adjoining cargo space. 
On page 9, the relief valve pressure of 5 Ibs./in.” 
is equivalent to a head 13 ft. above the relief 
valve and it is doubtful whether the scantlings 
of the tank are suitable for this head. Perhaps 
this difficulty might be overcome by fitting the 
relief valve on the tank top, with a vapour pipe 
led to deck from the valve discharge branch. 
When cargo oil is dealt with by the ship’s pumps, 
does the Surveyor include the pumps, valves and 
pipe connections in his survey for cleanliness, 
and are the pipes disconnected for this purpose? 


My only disagreement with this paper is in 
the coneluding paragraph. This is not a “low 
brow” paper; it is just sheer common sense and 
as such deserves our appreciation and thanks. 


MR. L. H. F. YOUNG. 


The subject of the paper is one which might 
almost be placed in a category of its own, in as 
much as it covers surveys of an extensive 
character not directly concerned with Classi- 
fication. There are, however, a few items 
reflecting on Classification, such as the blank 
flanging of deep tank suction pipes and the 
drainage arrangements of the heating coils. 


The trade in the Carriage of Vegetable Oils in 
Deep Tanks has made considerable strides in the 
last 30 or 40 years, and a paper of this nature 
illustrates the problems that confront the 
Surveyor when called on to issue the required 
Certificate. 


The trade is necessarily restricted to certain 
ports, so that only a limited number of Surveyors 
become familiar with this type of work. 


In the early days of the trade many vessels 
were used for the purpose without having deep 
tanks. This involved converting certain holds 


for the carriage of oil, which as may be imagined, 
was not always an easy matter. Frequently the 
bulkhead boundary bars had to be released, fitted 
with liners and re-riveted. If latex was to be 
carried wood ceiling had to be laid over the tank 
margin brackets so as to prevent the latex finding 
its way to the limbers. 

The Author has explained how the deep tank 
or hold is first of all tested by a head of water; 
and afterwards the double bottom tank is pressed 
up so that the tank top is tested from both sides. 
If the double bottom tank extends beyond the 
limits of the deep tank it may be possible to 
examine the underside of the tank top whilst the 
deep tank is filled with water. This procedure 
used to be carried out, but probably it is not 
present day practice. 


The careful wording of the Certificate is 
emphasised by the Author as a matter of import- 
ance. It might be added that one of the reasons 
for this is that the survey is so often not 
completed at one port. For instance a vessel 
intended to load a cargo of Soya Bean Oil in 
Dairen might have the double bottom tank 
tested at Dairen, the deep tank tested in Japan 
and then return to Dairen for the cleaning of 
the tank prior to loading. So that it is necessary 
that each Surveyor should see from the Certifi- 
eate what work has been carried out at the 
previous port. 


The Author draws attention to a most 
important matter in relation to the cleaning of 
the tank by pointing out that although the 
shippers require a high degree of cleanliness in 
the tank the sanitary aspect seems to be over- 
looked. It may be that, as the Author states, 
the oils have to be processed after discharging 
and the risk of disease being carried is thereby 
overcome. There is quite a consensus of opinion 
that if a vessel has been carrying food and the 
holds or deep tanks remain uncleaned for any 
length of time whilst the vessel is in parts of 
the world where the climate is warm and moist, 
there is the risk of disease germs such as typhoid 
spreading in these compartments. 


MR. H. P. SOUTHWELL. 
Every Surveyor who is likely to be sent abroad 
owes Mr. Wormald a debt of gratitude for this 
paper. 


Just how big this debt really is will only be 
realised when the Surveyor actually faces his first 
Edible Oil Tank Survey. No task is more 
exacting, or more unedifying, than is the Survey 
of these tanks for cleanliness. 


I have very poignant recollections of a case 
in which large vested interests were responsible 
for a regular and experienced firm of Deep Tank 
Cleaners being ousted from the job, to make way 
for a firm without experience. In the language 
of the U.S.A., they tried to “muscle in” on what 
they thought was a very paying job. I could 
write several pages about this particular 
experience, but it is perhaps enough to say that, 
after 5 days in port the vessel sailed with a 
partly cleaned tank—and no certificate. 


The “vested interests” apologised for their 
stupidity and their contractors never forgot that 
costly lesson—for the Captain refused to pass 
the bill for 5 days work and overtime for about 
30 men, on the grounds that their contract was 
to clean the tank to the Surveyors satisfaction, 
and this they had failed to do. 


It is unlikely that those who undertake this 
work in future will have trouble with the firms 
who now clean these tanks, but there can be 
difficulties with an inexperienced  ship’s 
personnel. Armed with the knowledge so amply 
provided by this paper, any Surveyor can now 
undertake this work with confidence, and, it is 
hoped, with enthusiasm also. 


As has already been written, the shippers of 
the cargo intended for these tanks are quite 
capable of refusing to load if they are in any 
way dissatisfied with the preparation of the 
tanks. In such an event, there is no need for 
anyone to enlarge on what the Owners would 
think. 


It will be realised that the main difficulty is 
always one of time, and in most cases the 
Surveyor will be the last man down the gangway 
before the vessel sails. When the dock gates are 
open and the pilot is on board, it is a serious 
matter to withhold the certificate because the 
tanks are not satisfactory. A moment’s re- 
flection will make it clear, however, that it would 
be much more serious to take any responsibility 
for tanks which may be unacceptable to the 
shippers of the cargo. In such circumstances 
everything depends on what remains to be done, 


and the Surveyor may find it possible to remain 
on board to see it done and leave the vessel 
when the pilot leaves. 


Tf this is not possible he will have to endorse 
the certificate with what remains to be done 
before the tanks can be loaded, and leave it to 
the Master to deal with the matter elsewhere. 


Whatever action he takes, however, must be in 
the best interests of the Shipowner and in 
keeping with the tradition of the Society, for 
making a good job of whatever has to be done— 
even Vegetable Oil Tank cleaning. 


MR. E. H. DEAN. 


As one who has not undertaken the exacting 
survey of deep tanks for the loading of edible 
oils in the Far East, I would like to thank Mr. 
Wormald for his paper, as I believe it will be of 
great value to surveyors who go to the far distant 
ports where this work seems to be almost auto- 
matic, and who have not had the opportunity of 
obtaining experience in this type of survey work. 


I feel two experiences I have had are relative, 
in a way, to the matter of this paper. 


In the days when the earrying of Red Palm Oil 
in its liquid state from the West Coast of Africa 
was in its infancy, a new ship for the Elder 
Dempster Line had deep tanks constructed for 
this particular cargo, and on her return from 
the maiden voyage, I had occasion to visit the 
vessel at Liverpool, and was rather astonished 
to find a number of men with shovels digging out 
solid Palm Oil from the bilges, and everywhere 
was in a pretty messy state. 


It transpired the heating coils had been fitted 
following the upward line of the tank side 
brackets, with the result that the liquid oil had 
percolated into the bilges and solidified. Needless 
to say the necessary alterations were made, and 
everything was satisfactory. 


The foregoing gives emphasis to the care which 
is needed in the design and layout of heating 
coils. 


Those of you who know Liverpool will have 
heard of Bibby’s, the big seed crushers. On one 
occasion a German tanker was chartered to take 
several different grades of edible oils from 
Liverpool to Canada. Lloyd’s Register were 
requested by the charterers to give a certificate 
as to the suitability of the tanks for these 


valuable cargoes. The vessel was classed |) A1 
“carrying Petroleum in bulk,” and was two years 
through special survey. I attended, and it was 
decided to recommend the tanks which would be 
used for this cargo to be tested. This was 
agreed, and on testing the first, it was found that 
the adjacent tanks on each side were filling up 
almost as fast as the one being tested, in fact 
the transverse ‘bulkheads, apart from _ the 
terminal ones, were found to be leaking badly. 
This produced a somewhat awkward situation, 
the German captain, the Owner’s representative, 
was stubborn and claimed he was not aware of 
the state of the bulkheads, the charterers and 
Bibby’s were much concerned, as the raw 
material was being crushed. I wondered when 
the “balloon” would burst, and Lloyd’s Register 
would be queried regarding the class “carrying 
Petroleum in bulk”. However nothing happened 
and the recommendations to put the matters right 
were put in hand, and it took the best part of 
3 weeks to complete the repairs, and the tanks 
were satisfactorily tested with a head of 8 ft. 
above the top of the hatch lids. In this 
connection, as soon as the tanks had been proved 
tight, very little cleaning was done, and no 
certificate was requested for cleanliness. I wonder 
whether the Author can say if in the early 
stages of carrying liquid edible oils, etc. the 
commodities were not always for edible uses. 
Also I understand small tankers were built and 
used for carrying liquid Palm Oil in bulk from 
West Africa to Lever Brothers, Port Sunlight, 
ostensibly for margarine, when none of the 
intensive cleaning seemed to be necessary. 


MR. T. S. TURPIE. 

Having recently returned from Ceylon, where, 
at least 30 per cent of the Surveyors duties are 
in connection with the shipment of Coconut Oil 
in bulk, I have read this paper with much 
interest and consider that the Author is to be 
congratulated on giving us these notes, which, 
in my opinion, fills a long felt need. 


The Author has dealt so fully with the subject 
that there is little one can offer in the way of 
criticism, and as my experience has been mostly 
to do with the actual loading of Coconut Oil, I 
propose to confine my remarks to this aspect of 
the operation. 


Colombo is not a terminal port and the large 
majority of vessels taking Coconut Oil there, call 
for that purpose only, their general cargoes 


having been loaded elsewhere. It will be 
appreciated therefore, that a quick turn round is 
desirable, otherwise the freight earned can quite 
easily be dissipated before sailing. 


In these circumstances most vessels arrive with 
their tanks already prepared and it only remains 
for the Certificates of Tests and Cleanliness 
being sighted and found in order and a final 
inspection of the tanks being made before ship- 
ment is commenced. 


I would stress at this point the necessity of the 
Certificates being on board the vessel. Loading 
cannot commence unless these have been sighted 
and found in order. It is not sufficient to ‘be 
assured by the Master that the required tests 
have been satisfactorily carried out and passed 
by a Surveyor. This, in my own experience, 
has been the cause of considerable delay before 


confirmation has been obtained from the 
Surveyor concerned. 
Another cause of, unfortunately, rather 


frequent delay has been due to the Coconut Oil 
with which the tanks have been coated turning 
rancid, necessitating again rigging stagings and 
recleaning. I have personally seen tanks which 
looked more like a Penicillin Factory through 
this cause. 


The Author, in his notes on “Cleaning and 
Coating,” refers to “reasonable” ventilation of 
tanks to maintain the freshness of the oil. The 
word “reasonable,” in my opinion, should be 
supplanted by “good and efficient”. On each 
and every case where the coating has turned 
rancid, bad or insufficient ventilation was the 
cause. 


Where tanks are prepared, for loading at 
another port, subject of course to the distance 
between the two ports not being too great, I 
consider that the placing of baulks between the 
tank lids and the eoamings is not sufficient in 
itself and that in addition, the actual blanking 
of the ventilators and air pipes should be 
deferred until the vessel’s arrival at the loading 
port. I have known well ventilated tanks to 
have been, two to three weeks after coating, as 
sweet as they were at the time of application. 
On the other hand, tanks which were completely 
sealed off had turned rancid within four days. 


With regard to the Author’s remarks on the 
“hermetically sealing” of the tanks during the 
actual carriage of the oil, I cannot but agree 


with him when he doubts if any serious effect 
would acerue from one air pipe being left open. 
In fact, I consider it absolutely necessary that 
this should be done, particularly in the case of 
oil stripped at Colombo. Coconut oil, when 
heated, expands at the rate of approximately 
0-0182 cubic feet per ton per degree F. rise. 
As it is loaded at a temperature of about 85°F. 
and discharged at 120°F., considerable space 
must be left in the tank for expansion purposes. 
The amount of space required for a 1000 ton 
tank being 637 cubic feet. It would certainly be 
asking for trouble to “hermetically seal” the 
tank, 


I am sure Mr. Wormald will agree with me 
when I say that this air vent should be taken 
from the tank lid, the coamings, in many cases 
being so designed in size as to accommodate the 
expanded oil and thereby ensuring a “non-slack” 
tank at the lower temperatures. 


Mr. Wormald rightly draws attention to the 
testing of steam heating coils and I fully endorse 
his remarks as to the desirability of a steam test 
as against a hydraulic test. One vessel’s coils, 
which had had a satisfactory hydraulic test at 
another port were found to be choked outside 
the tanks when a steam test was held at Colombo. 
It became necessary to discharge part of the 
general cargo to gain access to the affected 
pipes. On the other hand I cannot endorse the 
suggestion that the steam test should be carried 
out before the staging has been removed. It has 
been my experience that coils which had satis- 
factorily stood the test before the staging was 
removed leaked on a retest afterwards. Perhaps 
the Contractors at Singapore are more gentle in 
the handling of staging, than their counterparts 
in Colombo. 


Before concluding my remarks, I would like 
to comment on the standard of cleanliness 
required. Mr. Wormald, on page 5, suggests 
that the surveyor must use his judgement as to 
whether a tank is clean or not in the cireum- 
stances of red rust or black oxide showing. 
Perhaps the following experience in the case of 
a shipment of oil from Colombo to American 
Consignees, may help. In this case the note of 
Credit required the Certificate of Test and 
Cleanliness to be obtained from the Surveyor 
to Lloyd’s Register, samples of oil were to be 
taken from the shore storage tanks prior to 
loading and afterwards from the ship’s tanks. 
The bottles containing the samples were to be 


sealed, sent for analysis and the analysis had to 
conform to a particular specification. One of 
these items required the percentage of foreign 
matter plus water content to be not more than 
a certain low figure—I forget now the exact 
percentage mentioned. However, samples were 
taken as required but unfortunately, through I 
think, the bottles used on the ship not being 
absolutely dry, a cloth being used instead of heat, 
the analysis of the oil from the ship’s tanks 
showed -2 per cent more than that of the oil 
taken from the shore tanks. This was -1 per 
cent more than the percentage required in the 
specification. The Bank refused payment, the 
shipper was frantic and it was only after 
numerous interviews with the Bank Manager 
and the exchange of numerous cablegrams with 
the Consignees that payment was made, but not 
before I gave a letter in the form of a Certificate 
explaining the possible reason for the different 
percentages. 


As one sample had to be drawn from the 
bottom of the tank, the presence of only a small 
amount of rust could have given a similar result. 


MR. T. A. ORDE. 


We are indeed indebted to the author for his 
very timely and instructive paper and I hope 
that the basis of the paper will lead to some 
form of instructions being issued as the Society’s 
Rules are indeed brief. 


I have been accused of wanting ‘metal bright’ 
tanks, a phrase coined by a ship’s Captain who 
had never previously carried a cargo and whose 
idea of cleanliness and mine (also the shippers) 
did not agree. 


It is suggested that when deep tanks are 
tested this should always be done with fresh 
water; this may appear expensive, but it is an 
expensive job cleaning river mud, oil, silt, ete. 
from the tanks and if there are a number of 
tanks one tank of fresh water can be pumped 


into the next to be tested and so on. When 
steam heating coils are required, these should be 
tested to full boiler pressure and then filled with 
fresh water to the tops of the riser pipes to 
prevent oil becoming solid in the pipes in the 
event of a pipe joint failing. 


The greatest care should be exercised in fitting 
all manhole covers, blank flanges, tank lids, ete., 
red lead must not be used in making joints. 


T have always been under the impression that 
edible oils should never be heated above 100° F. 
and I would be glad if the author would give his 
experience. 


MR. T. D. SHILSTON. 


Mr. Wormald has given us an extremely 
interesting and informative paper on a subject 
regarding which the majority of Surveyors are 
able to obtain little practical experience. It will 
be of great help to colleagues who may be sent 
abroad without previous experience of the art 
if asked to issue certificates for tanks to be 
loaded with edible oil. 


It might be interesting to note that proposals 
have recently been made by Builders to make 
arrangements for the carriage of edible oil in 
double bottom tanks. Such an arrangement 
would undoubtedly throw considerable physical 
strain on the Surveyor to say nothing of the 
cleaning labour, especially in a tropical climate 
where such work has frequently to be done, and 
on the surface it would seem doubtful if the tank 
could ever be properly cleaned. The opinion of 
a Surveyor of Mr. Wormald’s experience on this 
matter would be very valuable. 


I should think that after reading of the 
expectorating habit of the Asiatic labour there 
will be a distinet falling off in interest of the 
staff in “eream” buns. This is surely a matter 
which should receive the attention of the appro- 
priate health authority. 
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AUTHOR’S REPLY 


To Mr. SHEPREARD. 

There is no doubt that there is a very wide 
variation in shippers’ requirements and this is 
at the bottom of practically all the controversies 
which arise in connection with these surveys. 


However, it is safe to say, that all of the 
shippers of any specified commodity from one 
area of operation have the same standard. If 
only the shipowner would ascertain what these 
standards are before contracting to carry the 
oil and sending his ship to pick it up, many 
very unpleasant episodes would be avoided. 


Palm oil and coconut oil as shipped in bulk 
from Singapore and Malayan Ports are refined 
products and they can be used for cooking or 
other similar purposes in the state in which they 
are shipped. 


It is admitted that they are processed after 
discharge but this processing is for the purpose 
of removing as necessary such taste, smell or 
colour as would be inadmissible for the use for 
which they are ultimately intended. The general 
policy in this area is to remove all unnecessary 
ingredients from the oil before shipment in 
order to provide more shipping space for the 
essential ingredients. 


Although the local shippers have not laid 
down any standards, it must be admitted that 
they have come to the point where they will, 
except in obviously bad eases, accept the 
Surveyor’s Certificate. They consider, quite 
rightly, that the Surveyor should know about the 
commodity which is to be shipped, its state of 
refinement when shipped and the purpose for 
which it is to be used. If the Surveyor does not 
know these facts, then he obviously is not in a 
position to issue a certificate and ‘the should make 
it his duty either to find out what the shipper 
wants or the various facts about the oil before 
he issues a certificate. 


A brief table of the various edible oils and 
the uses to which they are put will be added at 
the end of the replies. 


Mr. Shepheard’s comments on the employ- 
ment of, and the time expended by, expert 
Surveyors is very much to the point. There is 


no doubt that only a man with considerable 
experience can hope to deal satisfactorily with 
the many and varied problems which are 
constantly arising. It can safely be said that 
more time is spent in argument and discussion 
over problems concerned with deep tanks than 
with any other branch of the Society’s work at 
Singapore. 


Welding has reduced some of the problems of 
cleaning but it has also brought new ones. Cases 
have oceurred where welding continued to exude 
oil long after cleaning had been completed and 
the spaces between a welded stiffener and a bulk- 
head plate are frequently large enough to allow 
oil to penetrate and yet not allow a tool to enter 
for cleaning. This is not the fault of the process 
but of the workmanship. 


To Mr. Parker. 

The paper under discussion was intentionally 
confined to those oils of which the writer had 
had personal experience and Mr. Parker’s 
remarks on other oils are very much appreciated. 
As stated in the reply to Mr. Shepheard, a brief 
table of other oils and the purposes for which 
they are used will be given at the end of these 
replies—the table is not intended to be compre- 
hensive but it will include most of the oils which 
are carried in bulk from Eastern Ports. 


Mr. Parker’s remarks about sore eyes are 
noted; this discomfiture is experienced 
practically every time that steam is applied to 
the heating coils for test and running eyes and 
noses must be accepted as a concomitant of this 
work. Fortunately, the effects wear off quickly 
in most cases. 


Oil fuel carried as cargo seems to be one of 
the lesser troubles as far as cleaning at 
Singapore is concerned; in Singapore, deep 
tanks which have been used for the carriage of 
dirty oil fuel are rarely met with, possibly 
because this class of oil can readily be carried in 
double bottom tanks. However it has been 
found that diesel oil and lubricating oil are 
frequently carried and these oils leave deep tanks 
in very good condition and present no cleaning 
problems. Asphalte, bitumen products and 


creosote are sometimes carried in deep tanks and 
these do require very special treatment and 
attention; this point has been dealt with in the 
reply to Mr. Turner. 


Mr. Parker’s remarks on plugging of cavities 
is interesting because it is now the practice at 
Singapore to fill most of the cavities with high 
grade cement. When the tank is examined for 
cleanliness, any cement which shows signs of 
looseness or dampness is removed and replaced; 
this practice has been in operation for over a 
year and no complaints of any sort have yet come 
to hand. 


The question of carrying oil fuel in double 
bottom tanks is frequently brought up by ship’s 
personnel who state that they have been 
instructed to keep the double bottom tank pressed 
up when carrying vegetable oil in the deep tank. 
There is a very definite belief among navigating 
and engineer officers that this is necessary to 
support the weight of the vegetable oil cargo and 
the writer is sure that many of his colleagues 
must have come up against this misapprehension 
on the part of ship’s officers. 


Whenever this question crops up, the Society’s 
requirement that no head of fuel oil shall be 
maintained in the double bottom tanks is brought 
to the Master’s notice. In most eases, an explan- 
ation of the reasons for this requirement clears 
up all doubts in the Master’s mind. 


The wiping down of a tank with oil does not 
eliminate the dust; the writer will be the first to 
admit that it absorbs and conceals it but it does 
prevent the formation of a much larger body of 
rust in the tank between the time of cleaning and 
loading. In Singapore, no great stress is placed 
on the absolute removal of all fine rust and some 
shippers, in pre-war days, actually preferred a 
tank with a fine coating of rust to a coated tank. 
Tf there is a fine coating of “powder rust” over 
a tank one can be certain that all old oil has 
been removed. 


And finally with regard to the word “clean- 
liness,” the writer is of the opinion that this 
word has come to stay in connection with deep 
tanks. Whatever the word may be, the condition 
is what actually matters and the writer hopes 
that he will be excused for his very frequent 
references to “cleanliness” in this paper. 


It is suggested that A. P. Herbert be asked to 
reply to this point! 
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To Mr. Turner. 

It is not customary to undertake the sort of 
preparatory cleaning referred to by Mr. Turner, 
but preparatory cleaning is necessary if very 
“dirty” liquid cargoes have been carried 
previously. 


Where tanks are used only for clean edible oils 
it has been found that the cleaning contractors 
are able to deal with the tanks in the time at 
their disposal. Where asphalte, creosote or 
similar cargoes have been carried in a deep 
tank, it appears to be a condition of carriage 
that the consignees must clean the tank after 
discharge sufficiently to obtain a certificate for 
the carriage of dry cargo; this cleaning is the 
work of specialists and it is undertaken at the 
port of discharge. 


The writer does not consider that the use of 
cleaning agents, as suggested by Mr. Turner, 
offers any great advantage except in the case 
of the cargoes mentioned above. It will still 
be necessary to employ labour for the final 
cleaning, and this work is now so_ highly 
organised that the contractors appear to be 
able almost to work miracles. Ship’s personnel 
do not take kindly to any work in connection 
with deep tanks, and any such preparatory 
cleaning would probably fall between the two 
stools of the deck and engine room departments. 


Mr. Turner’s helpful comments on reports and 
certificates are much appreciated, particularly 
those in the seventh paragraph of his contri- 
bution. It will be found, however, that most 
ship’s officers are entirely ignorant as to whether 
such surveys are required for Special Survey and 
that the decision whether a Report 8 is necessary 
will rest finally with the surveyor concerned. 


In pre-war days, the writer used a blank form 
similar to the one deseribed by Mr. Turner, but 
due to the very wide variation in the design of 
tanks and the varying amount of work which is 
done on individual ships, the writer has not 
had any of these forms printed since the war. 
They are certainly most useful for writing drafts 
of certificates when in a hurry, but there can be 
no doubt that they do frequently lead to errors 
or the omission of essential details. 


To Mr. BEVERIDGE. 

With regard to defective air- and sounding- 
pipes and leaky manholes, no cases of damage 
or loss have been brought to the writer’s notice, 


but frequent defects have been found under test. 
These defects are generally of a minor nature 
and are easily dealt with, but the practice of 
fitting running couplings on air- and sounding- 
pipes should be discouraged. A ship’s engineer 
ean deal with a leaking bolted flange, but he 
rarely has the tools necessary to deal with a 
running coupling on # 4- or 5-inch pipe. 


Mr. Beveridge’s remarks about steam-reducing 
valves are very much to the point, and it is 
thought that the best way of ensuring that no 
damage is done to the cargo oil by excess of 
pressure is to fit coils suitable for the maximum 
pressure which can possibly come upon them in 
practice. There can be no doubt that heavy 
coils are the most economical in the long run. 


The writer is in entire agreement with Mr. 
Beveridge’s remarks regarding the attitude of 
Captains towards being able to pump out liquid 
cargo in an emergency, but does not agree 
entirely with his statement that the oil would be 
solidified. Palm oil and coconut oil should not 
be allowed to solidify during transit. They 
would, however, most probably solidify in the 
ship’s pipe lines during discharge unless special 
heating coils had been fitted as suggested in the 
final paragraph of page 9 of the original notes, 
or unless the oil was heated before pumping to a 
temperature much above the normal temperature 
of discharge. 


“Atmos” or “Tiros” valves could be fitted in 
the case of edible oils but, as stated in the fourth 
paragraph of page 9, valves which open to 
vacuum must not be fitted to tanks when carrying 
latex. It is agreed that large expansion trunks 
provide the best solution but, unfortunately, 
not many ships at present engaged in the trade 
are so fitted. 


The relief valve pressure of 5 lbs. per sq. in. 
referred to in the case of latex would give an 
additional pressure equivalent to a head of 13 ft. 
if the liquid latex were to fill the pipe. In 
practice, however, the liquid latex reduces its bulk 
considerably after loading, and every possible 
means of filling the tank as full as possible is 
adopted at the loading installations. 


As a point of interest, the writer has never 
heard of a case where one of these valves has 
lifted and allowed ammonia gas to escape. 
Personally he is of the opinion that they are only 
required by shippers as a precautionary measure 
in the event of some unforeseen action taking 
place in the latex. 


11 


It is quite a common practice at this port to 
give a ship a very heavy list while loading to 
ensure that the underdeck portion of the tank is 
completely filled to the hatch coaming and 
special attention is paid to the air holes in the 
beams and deck girders to facilitate this. The 
main objection to fitting the relief valve on or 
near to the tank top is the risk of the latex 
surging into the valve (which must be unwaxed 
if it is to function properly) with consequent 
coagulation and “jamming-up” of tie valve. 
Ventilators and airpipes are always coated with 
wax to a height of about six feet above the tank 
top. 


Mr. Beveridge’s remarks about the use of 
sparring on the hold side of the tank being 
inadmissible are not clear to the writer. The 
Society’s Rules state that sparring or lining is 
to be fitted on the bulkheads to prevent leakage 
of oil coming into contact with the cargo but 
there is no mention of heat except in the case of 
oil fuel settling tanks which may be heated. 


Very few ships with which the writer has 
come in contact are fitted with insulation against 
heat either on the hold bulkhead or on the tank 
top and it is suggested that this insulation is 
unnecessary for the carriage of the oils referred 
to in this paper. The temperature at the bulk- 
head will rarely exceed 130° F. and this is no 
higher than the temperature against stokehold 
bulkheads in modern ships. The hold bulkheads 
in these ships are not insulated and it is suggested 
that amendment of the old phrase of “Stow away 
from engines and boilers” to “Stow away from 
engines, boilers and deep tanks” will meet the 
case. There is no doubt that properly con- 
structed cofferdams offer the best solution. 


When cargo oil is to be dealt with by the 
ship’s pump and pipe lines it is customary for 
the surveyor to examine these and include them 
in his certificate. The pipes must be dis- 
connected if this is to be done properly and 
the advantages of flexible suction and discharge 
lines, in easily handled lengths, cannot be too 
strongly emphasised. 


To Mr. Youna. 


Mr. Young’s remarks regarding the fitting of 
wood ceiling over tank margin brackets is most 
interesting, but may be misleading to anybody 
who comes up against the question nowadays. 
Deep tanks with wing bilges are frequently used 


for the carriage of latex and no special pre- 
paration other than the usual cleaning and 
waxing are considered necessary. It is admitted 
that such tanks are not as convenient as those 
with flat tank tops, but they do not present any 
difficulty when it comes to discharging the cargo. 


Regarding the testing of double bottom tank 
tops from the underside, the writer feels very 
strongly on this point and does not consider that 
the practice can be recommended; the number 
of connections on the underside of the tank top 
plating, the almost constant condition of 
“sweating” inside the double bottom tank and, 
to his mind, the physical impossibility of 
inspecting the underside of the tank top 
plating whilst crawling on hands and knees is 
sufficient answer. It is felt that this practice 
should never be agreed to unless all other 
possible means of testing the tank top plating 
have been proved impracticable. 


The question of wording of the Certificate has 
been dealt with elsewhere but there can be no 
doubt that the necessity of carrying out the 
survey of one tank at two or more ports is a 
constant source of trouble and the importance 
of stating exactly what has been done and seen 
at each port cannot be too strongly emphasised. 
It is the writers’ opinion that a separate certi- 
ficate should be given for each tank on every 
oceasion, unless it is known that the group of 
tanks are going to be used for one shipment only 
and that there is absolutely no chance of this 
arrangement being altered. 


The question of hygienie conditions in deep 
tanks is really outside the scope of this paper 
and was only mentioned as a sideline, but it may 
be interesting to note that the writer knows two 
or three Europeans who have contracted trouble- 
some skin diseases which they allege were 
originally contracted on deep tank work. 


To Mr. SourHweEtt. 

Mr. Southwell, like the writer, could un- 
doubtedly fill books on his experiences with this 
class of work, but the examples which he has 
given wil! be endorsed by many other surveyors 
who have had to survey deep tanks. 


Mr Southwell’s remarks about trouble with 
ship’s personnel are only too true. If experienced 
and organised contractors are engaged to do the 
work there should be no trouble. Unfortunately, 
there are many men on board ship, with no 


experience of this class of work, who think that 
it is their duty and privilege to tell surveyors and 
contractors what is required and how to do the 
job. 


Time, as Mr. Southwell says, is always one of 
the main difficulties, and the surveyor should 
ensure that delay to a vessel is never attributable 
to unpunctuality on his part. 


It is suggested that the final paragraph of 
Mr. Southwell’s notes be printed in block 
capitals. 


To Mr. Dray. 


Mr. Dean’s experiences are interesting and 
will confirm points which were referred to in the 
part of the paper which dealt with the con- 
struction and fitting out of the deep tanks. 


Mr. Dean’s remarks regarding cleanliness will 
emphasise some of the points made in the reply 
to Mr. Shepheard. When the writer was 
stationed in Marseilles, the deep tanks in a 
number of vessels were converted for the carriage 
of palm oil from the West Coast of Africa to 
Marseilles, to be used in soap making. The raw 
material was crudely crushed on the estates, the 
oil was put into wooden casks which were taken 
to the ship and the oil was then tipped into the 
tank. The ships had their own pumping plant 
and surveyors were frequently asked to 
attend while the pumps were being opened out 
in order to find and report on the cause of the 
pumps stopping. All sorts of foreign matter 
were found in the pumps and it will be quite 
clear that there is no point in cleaning a tank 
thoroughly for oil which is shipped in such a 
condition. The tanks in question were never 
used for anything but palm oil; they were never 
cleaned out between voyages and the oil as dis- 
charged was suitable for the purpose for which 
it was to be used. Furthermore, the wing bilges 
were filled with cement and tiled at the line of 
the tank margin bracket flanges in order to help 
discharge—special arrangements for passing 
bilge pipes through the double bottom tanks 
were made and approved by the Society. 


The only satisfactory answer to the vexed 
question of cleanliness is that the tank must be 
suitable for the oil which is to be shipped, 
bearing in mind the purpose for which it is to be 
used eventually. 


To Mr. Turpre. 

Mr. Turpie’s remarks, based on his experience 
of loading coconut oil, are particularly helpful 
and will serve to emphasise many of the points 
which have been made in the original notes and 
in the subsequent written replies. 


The point abovft certificates being on board 
when the vessel arrives at her port of loading 
cannot be too strongly stressed and, with a little 
forethought and organisation, it should always 
be possible to arrange for the certificates to be 
available when the ship is ready to sail. If any- 
thing does go wrong at the last minute with the 
tank, the certificate can be altered or endorsed 
before handing it over to the Master. 


The writer does not entirely agree with Mr. 
Turpie in his remarks on coconut oil turning 
rancid because of lack of ventilation and would 
refer to the comments on coconut oil at the top 
of page 2 of the original notes. The writer is 
of the opinion that the failures recorded by Mr. 
Turpie should be attributed, in the first place, to 
the quality of the coconut oil used in the coatirig 
of the tanks. In support of this opinion, letters 
received from the representatives of coconut 
oil shippers at Penang are quoted below. 


The circumstances of the case were that the 
tanks which were certified were “sweating” so 
badly at Singapore, that the coconut oil was 
almost “emulsified” by the time the writer 
attended for the final inspection after coating. 
The certificate was endorsed at the last minute 
to the effect that the tank must be dried out and 
re-examined before loading coconut oil in bulk 
and the Master was asked to obtain the Shippers’ 
comments for future guidance. 


The Shippers’ representative at Penang wrote 
as follows: “The tanks were in very good 
condition on the vessel’s arrival here and apart 
from the little sweat that had already been 
mopped up by the ship’s crew, nothing further 
had to be done, and this enabled the ship to 
complete her loading within eight hours. We 
have duly noted Lloyd’s surveyor’s remarks 
regarding the wiping down with coconut oil at 
your port and we have again discussed this 
matter with our own surveyor. He advises that 
he will be writing separately to Mr. Wormald in 
Singapore and will give a copy of his letter 
to you”. 


The letter referred to reads as follows :— 
“_ __ __. and on enquiring at the Oil Mills we 
were informed that good coconut oil would be 
unlikely to go rancid in several weeks unless 
exposed to strong sunlight. They stated that 
their own storage tanks were always coated after 
cleaning and sometimes left empty for several 
months without ill effects”. 


As this is a point of major importance, it 
might also be said that the bulk storage tanks, 
the small coasting tankers and the railway tank 
wagons used for the storage and carriage of palm 
oil at and to Singapore frequently stand empty 
for considerable periods with little or no venti- 
lation and it has been found over a long period 
of time that the residual oil does not go mouldy 
or rancid. 


It would therefore appear that the question of 
ventilation between the time of coating and of 
loading is not the main factor in the deterioration 
of the coating. 


It is admitted that air pipes, to be really 
efficient, should be taken from the tank lid but 
the risk of damage to an airpipe in such an 
exposed position and subsequent leakage of oil 
must not be overlooked. 


With regard to heating coils, it is admitted 
that heating coils may be knocked about during 
the removal of staging &e., but the risks of this 
are reduced if staging is carefully erected and 
not supported by or attached to the heating 
coils. When coils have got to the stage that a 
knock from wooden staging is going to cause 
them to leak, it appears that the time has come 
for close attention to be paid to the general 
condition of the coils. 


The writer’s own experience has been that 
coils which begin to give trouble should be taken 
out of the tank for thorough examination; in 
most cases it will be found that extensive re- 
newals are necessary. 


There is no reason why heating coils should not 
be tested again after the staging has been re- 
moved but the risk of contamination by burnt oil, 
if the coils have already been coated, must not be 
lost sight of. 


Mr. Turpie’s remarks regarding the standard 
of cleanliness will serve to emphasise the neces- 
sity for excessive care. The writer had a similar 
experience regarding percentage of water but 


promptly closed the discussion by asking the 
complainant whether his Installation Engineers 
had been foolish enough to pump palm oil into 
a tank with about half an inch of water all over 
the bottom. 0-2 per cent of water in a tank 
18 ft. high is equivalent to 4 in. of water all over 
the bottom of the tank and to get a sample 
similar to the one quoted, the mixing process 
during loading would have to be more than 
reasonably good. 


It is considered impossible to get a tank “metal 
bright”, “vacuum cleaned” or completely free 
from rust under existing climatic conditions, 
and it is felt that surveyors and all other parties 
concerned should look at the problem of cleanli- 
ness from a practical point of view and not from 
a purely scientifie point of view. 0-1 per cent. 
of rust in a tank of 300 tons capacity represents 
672 lbs. of rust and no surveyor would pass a 
tank in such a condition. It is considered 
extremely unlikely that a tank which has been 
properly cleaned and washed down with fresh 
water could produce more than 2 or 3 lbs. of 
rust powder in twenty four hours and this 
quantity, even if concealed or absorbed in the oil 
coating, would: hardly be traceable in a tank of 
300 tons capacity. ‘This point was touched upon 
briefly at the top of the first column of page 11 
of the original notes. 


To Mr. Orpr. 


It is admitted that the Society’s Rules are brief 
on this subject but it must be temembered that 
the surveys referred to in this paper are not 
required by the Society for classification 
purposes. It is the opinion of the writer that 
the remedy lies with the Shippers of the 
commodities; Shippers generally do not appear 
to be prepared to lay down their own require- 
ments in detail and they seem to be prepared to 
leave the responsibility to the Classification 
Surveyor. There is more trouble over the 
standard of cleanliness than over any other point 
and it is incumbent on the surveyor, as stated 
elsewhere, to find out as much as he can about 
the commodity to be shipped and, if there is any 
doubt in his mind, to err on the safe side. 

Mr. Orde’s remarks on testing deep tanks by 
filling with fresh water are not considered 
feasible as far as Singapore is concerned. Fresh 
water is very expensive, and one must consider 
the delay to the ship and the number of visits 
to be made by a surveyor if the water has to be 
transferred from one tank to another about six 
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times. It is bad enough at the present time 
when division bulkheads have to be tested and 
when salt water is used. 


The question of steam heating coils has been 
dealt with, but the point about filling the riser 
pipes (when fitted) with water is worthy of 
record. 


The temperature at which oil is carried must 
obviously depend on the elass of oil. This 
subject was also dealt with in the body of the 
paper, and it will be seen from the table on 
page 1 that the melting point of palm oil is 
between 100° and 110°F. This oil is shipped at 
Singapore at approximately 125°F. and has to 
be .raised to about 135°F. before discharge. 
The main points about temperature control are 
to ascertain shipper’s requirements, not to allow 
the oil to solidify, to raise it steadily to the 
discharging temperature, and to avoid rapid 
changes of temperature. It is understood that 
rapid changes of temperature or frequent cooling 
and reheating have a much worse effect on the 
oil than one overheating which may be made 
necessary by the climatic conditions at discharge. 
This point was dealt with on page 8 of the paper, 
and the writer is in the habit of advising ship’s 
personnel to obtain written confirmation from 
the consignees if, for any reason, they require 
the oil to be heated above the temperature recom- 
mended by the shippers for discharge. 


To Mr. SuinsTon. 


The writer must thank Mr. Shilston for calling 
deep tank surveying an art; it certainly is a 
braneh of learning, and it is to be hoped that 
those surveyors who come new to it will try to 
look upon it as an art and not as a drudgery. 
There is no doubt that constant vigilance is 
necessary; it must always be remembered that 
failure to observe some small defect or deficiency 
may result in serious damage to the whole of the 
contents of the deep tank. The cargoes loaded 
in these ports are worth approximately £150 
per ton by the time they reach their port of 
discharge and the average size of tanks being 
dealt with nowadays is in the region of 400 tons. 
Tanks vary considerably in size, and shipments 
of 1,300 tons in one tank (lower hold and ’tween 
deck) are now regular features at this port. 


In the opinion of the writer, double bottom 
tanks are entirely unsuitable for the class of oil 
dealt with in this paper. The question of 


cleaning, testing steam heating coils, pumping 
arrangements, cleaning pipe lines &e. will 
present problems which will be found 
economically impossible. 


All colleagues who have had experience of the 
East will know of the “spitting” problem and 
will probably agree with the writer when he says 
that it appears to be ineradicable. When all is 
said and done, the condition of the tanks is 
probably much more hygienic than some of the 
places in England where the “cream buns” are 
made. 


CONCLUSION. 


The contributions, comments and criticism 
which have been made in the discussion on the 
paper have filled in many gaps, and the writer is 
most grateful to everybody who has helped in 
this way. 


It is, however, noteworthy that practically 
every contribution has come from colleagues who 
have had experience of deep tank work, and I 
think that they will agree that comprehensive 
rules (even if such a thing were possible) and 
standardised forms of certificate cannot provide 
a satisfactory solution to the problems which 
arise. 


Most of the difficulties, or disputes, which 
arise are due to lack of knowledge by one party 
eoncerned of all the relevant facts about the 
cargo to be shipped. Once the surveyor has 
made himself conversant with these, his task 
will be very much easier. 


Each tank should be considered in conjunction 
with the cargo which it is intended to carry, and 
sound practical principles, combined with 
commonsense, are all that is then necessary on 
the part of the surveyor to ensure that the tank 
is in fit condition to receive the proposed eargo. 
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The following are some of the commoner oils 
shipped in bulk nowadays, but it is almost 
impossible to detail the purposes to which they 
are put. Chemists are able to do so many things 
with these raw products that only a_ brief 
summary can be given. In general the non- 
drying or fatty oils are used for domestic 
purposes, whereas the drying oils are used for 
paint manufacture and similar purposes. 


Castor OIL 
Medicinal, lubricating &e. 


Couza (RapE-SEED) O11 


Lighting, lubricating &e. 


Coconur Om 
Cooking fats, confectionery, soapmaking &e. 


GrounDNuT (PEANUT) Om 
Toilet preparations &e. 


Linsreep (Hemp) Orn 
Cooking fats, toilet preparations &c. 


Pato (Fruit) Om 


Paints, varnishes &e. 


Paum (KeERNAL) OIL 
Cooking fats, confectionery, soapmaking & 
tin plate works &e. 


TEASEED OIL 
Salad oil, toilet preparations &e. 


Tune (Woop) Orn 


Paints, varnishes &c. 


WHALE O1L 
Cooking fats, confectionery &e. 
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MERCHANT SHIPBUILDING IN AUSTRALIA 


By WILLIAM C. 


HIS paper does not pretend to be of a 

highly technical nature, but is rather the 

story of the establishment of a Ship- 
building industry in Australia, a description 
of the various shipyards, the advantages and 
disadvantages attached to shipbuilding in’ the 
Commonwealth, and an attempt to forecast future 
developments in this sphere. 


Some shipbuilding and ship repairing was 
carried out before World War I, and towards 
the end of that war the industry had been 
established on what was anticipated would be a 
permanent basis. For various reasons, however, 
shipbuilding was allowed to lapse, and though 
ship-repairing has gone on, it took a second 
world war to revive shipbuilding. Here it should 
be mentioned that a small amount of building 
to naval account took place between the wars, 
principally at Cockatoo Island in Sydney 
Harbour. 


When shipbuilding ceased in the early 1920s 
the skilled and semi-skilled labour force in the 
various yards was allowed to disperse, and so 
when a later emergency arose it was necessary 
to start almost from the beginning. The Federal 
Government took charge and established the 
Australian Shipbuilding Board (A.S.B.) to co- 
ordinate effort, decide on the types of ships to 
be built and to supply technical data. In this 
they received invaluable assistance from Messrs. 
Cockatoo Doeks & Engineering Co. Pty., Ltd., at 
the beginning of the war, the only shipbuilding 
and engineering establishment in the Common- 
wealth. The first merchant ships built were to 
plans supplied by The Caledon Shipbuilding & 
Engineering Co, Ltd., Dundee, but later other 
standard types more suited to Australia’s needs 
were designed and built. 


Generally speaking, Australian shipbuilders 
have modelled their procedure on well-established 
British practice, and are thus building ships in 
much the same way as in the U.K. 


Much has been written of America’s contribu- 
tion towards the shipbuilding and ship-repairing 
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needs of the United Nations, but Australia’s 
contribution, though not as large, is none the less 
impressive. By the middle of 1940 the shipyards 
had been laid out, machinery installed, a labour 
foree assembled and building was in full swing. 
From then on a considerable number of merchant 
ships, naval vessels of many types up to the size 
of “Tribal” class destroyers and auxiliary vessels 
were built and a large volume of major ship 
repairs carried out. During World War II the 
industry proved conclusively its ability to build 
ships of normal type to a standard comparable 
with the best, and it would be regrettable if the 
progress already achieved were allowed to be lost. 
The shipbuilding industry has reached an interim 
stage in its development, and it now has to tackle 
the problems of increasing efficiency and of 
reducing production costs to a level at which the 
industry can meet overseas competition. 


In passing, it is interesting to note that of 
the ships built during and just after World 
War I, four, built in Adelaide, S.A., and in 
Melbourne, Vie., between 1921 and 1923, and later 
purchased by The Broken Hill Proprietary Co., 
Ltd.—universally known “down under” as The 
B.H.P.—are still maintaining a regular service on 
the iron ore run between Whyalla, S.A., and 
Neweastle, N.S.W., which speaks well for the 
workmanship in the ships built at that time. 


Before proceeding further, a description of the 

five main merehant shipbuilding establishments in 
the Commonwealth may be of interest. 
Cockatoo Docks & ENGINEERING Co. Pry., Lrp., 
whose works are situated on Cockatoo Island in 
Sydney Harbour, is the most important ship- 
building and engineering establishment in the 
Commonwealth, but as this firm’s building 
activities are mainly confined to naval work, they 
are thus outside the scope of the present paper. 
It can be mentioned, however, that the firm has 
a record going back to 1858, when a dry dock, 
constructed by convict labour, was completed. 
From the photograph and key plan, plates 1 and 
2, it ean be seen that big developments have taken 
place since the early days. 


Tue Broken Hitt Proprietary Co., 

Whyalla, S.A. 

The B.H.P., with their associated companies, 
control, to all intents and purposes, the steel 
industry and the iron ore deposits in Australia, 
and their decision in the late 1930s to start a 
shipbuilding and marine engineering industry at 
Whyalla, close to the source of their iron ore, 
was a logical development. By this time metal- 
lurgical processes had improved and the stage had 
been reached when it was immaterial whether the 
ore was shipped to the coal supply or vice versa. 
Work on the blast-furnace at Whyalla was begun 
at the end of 1938, and the furnace “blown in” 
in June 1941. 


In the meantime the need for ships had become 
urgent and, at the request of the Federal Govern- 
ment, the B.H.P. revised their programme, and 
at the beginning of 1940 the task of laying down 
a shipyard was begun. The keels of the first 
two vessels were laid in July 1940, and since 
then eighteen ships have been built, including 
four iron-ore carriers for the Company’s own 
fleet. This is not a very impressive total by 
U.K. standards, but there are several very good 
reasons for this slowness in construction all of 
which apply equally to Australia’s other ship- 
yards. 

The shipyard at Whyalla is a modern fully 
equipped yard of five berths—four in use at 
present—capable of building vessels up to 20,000 
tons deadweight and up to about 600 feet in 
length. The aerial photograph shows the 
shipyard in the foreground, the blast-furnace on 
the left and the fitting-out wharf with its 150-ton 
crane on the right (see plate 3). The various shops, 
equipped with the latest machinery, are out of 
sight at the head of the building berths. 
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It is the Company’s declared intention to 
establish a complete steel works and marine 
engineering and boiler works at Whyalla, and 


the building to house the gear-cutting machinery 


is in course of erection. 

One thing which is peculiar to the Whyalla 
yard is that ships are launched in the evening, 
very often after dark. The reason for this is 
that, because of Whyalla’s geographical position, 
suitable launching tides occur roughly between 
the hours of 6.30 and 9.30 morning and evening. 
One is left with a feeling of unreality when the 
ship being launched disappears from the light 
into the darkness beyond, and one ean only hope 
that everything goes smoothly. 


Messrs. Evans Draxtn, Lrp., Brisbane, Queens- 
land. 


This firm, started in 1911, had by 1939 
developed into one of the largest general 
engineering firms in Queensland, doing an ex- 
tensive business in the construction and repair 
of railway rolling stock’ and in_ structural 
engineering. The site of the works was chosen 
at Rocklea, on the outskirts of Brisbane, mainly 
that advantage could be taken of both the 
Queensland and N.S.W. railway gauges of 
3 ft. 6 in. and 4 ft. 84 in. respectively. At the 
beginning of World War II the firm added 
shipbuilding—for the first time—to its activities, 
and a three-berth yard on the banks of the 
Brisbane River was laid down. Until recently 
the steelwork was prepared and a certain amount 
ot prefabrication carried out at the Rocklea 
Works and transported some eight miles to the 
shipyard for erection. This and the fact that all 
the work was done on structural engineering 
principles—holes drilled, ete.—meant that pro- 
duction costs were very high and could be 
justified only in an emergency. It is only fair, 
however, to add that along with high costs went 
a very high standard of workmanship. 


With a return to more competitive business, 
the shipyard is being developed as a separate 
unit in which welded construction will play an 
important part. 


Since the first keel was laid in July 1940 
Messrs. Evans Deakin have built twenty-six 
vessels of various types besides carrying out a 
large volume of ship repair work. 


The Brisbane yard is capable of building 
vessels of various types up to about 15,000 tons 
displacement and up to about 500 feet in length. 


Mort’s Dock & ENGINEERING Co., Lrp., Sydney, 

N.S.W. 

This firm, whose works are situated at Balmain, 
on the shores of Sydney Harbour, was founded 
in 1854 as a ship repairing establishment, and 
its first dry dock was opened shortly afterwards. 
A second dry dock was constructed in 1901, 
and, at that time, was one of the largest in 
the world. Both dry docks have since been 
lengthened and, in addition, three slipways and 
two floating docks for dealing with small craft 
have been added. Modern engineering facilities 
were developed at the same time as ship repairing 
facilities, and so to-day Mort’s Dock is the most 


important ship repairing firm in Australia, 
capable of dealing with the largest vessels trading 
to the Commonwealth. 


Through the years Mort’s Dock have built a 
number of small vessels of many different types 
and have also constructed land installations of 
various kinds. 
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Durin the war years 1939-1945 the firm built 
and engined fourteen corvettes, four frigates and 
a number of small craft, fabricated the hull 
material and built the engines for two 10,000-ton 
cargo steamers and dry docked for major damage 
repairs a total of 985 cargo vessels, also several 
cruisers, destroyers and submarines. 


Mort’s Dock have recently re-entered the ship- 
building field and are to build 380-ft. motor cargo 
vessels for the A.S.B. and dumb oil barges for 
the Shell Co. of Australia. 


This firm has four shipbuilding berths, two 
300-ft. berths at Balmain and two 500-ft. berths 
at Woolwich. All material is prepared at Balmain 
and transported by barge to the Woolwich yard. 


Snare Dockyarp, Neweastle, N.S.W. 

The State Dockyard or, to give it its full title, 
the N.S.W. Government Engineering and Ship- 
building Undertaking, is, as its name implies, 
owned by the Government of New South Wales. 
During and after World War I an extensive 
dockyard had been in operation on Walsh Island, 
in the estuary of the Hunter River at Newcastle, 
but by 1933 the dockyard had ceased aetivity and 
much of the plant and equipment had been sold. 
The N.S.W. State Government, after the elections 
of May 1941, decided to re-establish shipbuilding 
and engineering as a State enterprise, and after 
diseussion with the Australian Shipbuilding Board 
it was decided that for many reasons a mainland 
site would be preferable but that use should be 
made of as much of the plant from the old 
dockyard as possible. It was found that parts 
of the old buildings, a number of cranes and 
machine tools, practically all the ship construction 
machinery, and a considerable number of electric 
motors and equipment could be reconditioned, and 
this plant formed the nucleus of the new dock- 
vard. 

Originally it had been decided to provide the 
engineering facilities first and to add shipbuilding 
facilities later. The work of providing the former 
started in January 1942, and proceeded so 
rapidly that it was possible to make a start with 


the latter much sooner than had been anticipated, 
and ship construction was actually begun in June 
1942, some six months before the formal approval 
of the Federal Government was obtained. 


Coincident with the above, the State Govern- 
ment’s 15,000 ton floating doek, which had been 
operating in two seetions at Walsh Island, was 
joined and moved to a mainland site and “went 
into action” at full capacity in January 1942. 


The completed dockyard has modern ship- 
building and engineering facilities, and has four 
building berths capable of building vessels up to 
350 ft. in length, and being situated quite close 
to Australia’s principal steelworks has thus no 
transportation problems—a most important factor. 
The shipyard is equipped to deal with large 
prefabricated welded sections, and considerable 
developments in this field have already taken 
place and even more are envisaged. 

A photograph and a line layout of the dock- 
yard are appended (see plates 4 and 5). 

The first two vessels were launched in July 
1943, since when a total of thirty vessels of many 
different types—tfrigates, corvettes, U.S. Army 
auxiliary vessels, 270-ft. cargo vessels, dredgers,, 
tugs—have been built. 

The State Dockyard also has the distinction of 
being the first Australian shipyard to book a 
“foreign” order, viz., the contract to build two 
cargo vessels for the Union 8.5. Co. of N.Z., 
Ltd. The yard is also building the first Australian 
hilt passenger vessel. 


Watker’s, Lrp., Maryborough, Queensland. 

Walker's, Ltd., probably one of the oldest firms 
in the Commonwealth, have a romantic history. 
Started in 1863 in Ballarat, Victoria, to manu- 
facture plant for the gold mining industry, the 
firm in 1867 decided to open a branch in Mary- 
borough, Queensland, to take advantage of the 
opportunity offered im the newly opened gold 
mine at Gympie near by and in other districts in 
Queensland. Business prospered, and the firm 
were yery soon manufacturing railway loco- 
motives, plant for sugar mills and doing all kinds 
of general engineering work. 

Walker’s, Ltd., began to build ships in the 
early ’80s, when they built two dredgers for 
the Queensland Government, both of which are 
in use to-day after over sixty years of faithful 
service. These were followed by a further 
eleven vessels, most of them comparatively small. 


National polities ended this phase, and not until 
1918 were further ships built. This time the 
Company built what were known as “Billy 
Hughes” ships, after the Prime Minister of the 
time, of 310 ft. in length and 6,600 tons dead- 
weight, and had completed two out of an order 
for four when the contract was cancelled. In 
1925 another dredger was built for the Queensland 
Government, and with the completion of this 
vessel the second phase ended. 


War started the present phase of shipbuilding 
for Walker’s, Ltd. Late in 1939 the Company 
were approached by the Commonwealth (rovern- 
ment to build naval vessels, the first keel was laid 
in April 1940, and the vessel launched exactly 
six months later. Altogether seven corvettes and 
three frigates were built and equipped, and at 
the same time engines and equipment for similar 
vessels built elsewhere were provided. At present 
the firm are engaged in completing an order for 
the A.S.B. for six coastal vessels of 180 ff. in 
length, with Diesel machinery manufactured under 
licence by themselves, and will then proceed with 
the construction of yet another dredger tor the 
Queensland Government. 


The shipyard contains two berths and vessels 
are launched into the River Mary. The yard is 
situated in fairly open country, and one has to 
be careful in summer, for poisonous snakes are 
found in the most unexpected places, and the 
writer was warned of these when first visiting 
the shipyard. 


One problem peculiar to Walker’s, Ltd., is the 
danger of floods. Tropical rains farther inland 
can cause the river level to rise anything up to 
twenty feet above normal, but these big floods 
are, fortunately, rare. During a fairly recent 
flood the water completely covered the yard and 
the high water mark on the furniture in the 
shipyard manager’s office, some fifteen inches 
above floor level, ean still be seen. It is fortunate 
that at least twelve hours’ warning of approaching 
flood waters can be relied on, and steps can be 
taken to ensure that vessels under construction 
are not washed away. In any case, large holes 
are left in various parts of the hull to prevent 
serious mishap. 


Shipbuilding is not the main aetivity at 
Walker’s, Ltd., for this firm continues to manu- 
facture and repair locomotives, sugar mill 
equipment, in addition to structural and general 
engineering work. 


A. E. Goopwin, Lrp., Port Kembla, N.S.W. 


This firm has built a number of small vessels, 
principally barges, during the past few years, and 
is engaged at present in building two dumb 
hopper barges for the Sydney County Council. 
The vessels built at Port Kembla are of all-welded 
construction, no riveting whatever being em- 
ployed. 


Commonweattu Navat Dockxyarp, Williamstown, 
Victoria. 


Although this establishment built two cargo 
vessels during the last war, its activities are 
mainly devoted to naval work. 


GEOGRAPHICAL AND POLITICAL. 


To understand fully the reason for Australia’s 
dependence on coastwise shipping, some facts 
regarding geography and polities are essential. 
In the first place, Australia is a huge continent 
and, except for the coastal strip, along with parts 
of New South Wales and Victoria, largely un- 
developed. It should be added that most of this 
undeveloped country is unfit for anything except 
the rearing of sheep for wool. Distances between 
the capital cities of the five States, around which 
are concentrated the bulk of the population and 
most of the industries, are great and communi- 
cation in the main poor. The main trunk 
railways and roads link the capital cities, but 
there is no network of railways and roads such 
as exists in Britain. As an example, freight 
between Adelaide and Sydney would either go by 
rail via Broken Hill in the north or via Melbourne 
in the south; and if road transport were chosen 
the route would almost certainly be through 
Melbourne. This means a détour of nearly three 
hundred miles, adding both to the cost and to 
the time taken. Another very serious disadvantage 
of rail transport—apart altogether from the huge 
mileage of single line track—is that because of 
early jealousies between the States, three different 
gauges are in use on Australian railways, viz., 
3 ft. 6 in., 4 ft. 84 in. and 5 ft. 3 in. One does 
not need much imagination to visualise the delays 
caused by freight having to wait to be off-loaded. 
So, even allowing for time losses at the ports, the 
transportation of goods by sea is both cheaper 
and quicker than by land, and thus we see that 
Australia needs her coastwise shipping and will 
continue to do so for many years to come. 


——— 


WEATHER. 


Generally speaking, the weather in the 
inhabited portion of Australia is ideal for ship- 
building. On the eastern seaboard, 1.c., New 
South Wales and Queensland, there is a wet 
season which assumes tropical proportions in the 
north, and high temperatures in association with 
high humidity’make any effort unpleasant. For- 
tunately this state of affairs lasts at most only 
for a few weeks, and for the remainder of the 
year conditions are ideal, with little rain and just 
the right amount of heat from the sun. 


As for Whyalla, in South Australia, the 
weather, so far as shipbuilding is concerned, 
could hardly be bettered. Here the summer 
temperatures are much higher than on the east 
coast—reaching nearly 120° in the shade—but 
when temperatures are high there is no humidity. 
It must be admitted that very little work is done 
when the temperature reaches or exceeds 100°, but 
luckily these extreme temperatures occur only on 
a very few days each summer. The average 
annual rainfall in this part of the world is under 
ten inches, so for weeks on end the sun rises and 
sets in a clear blue sky, the heat being tempered 
by the prevailing cool southerly breeze. 


An almost complete absence of frost, and a 
more complete absence of snow, on the coastal 
belt means that work in shipyards is hardly ever 
held up. 


INFLUENCE OF THE AUSTRALIAN SHIP- 
BUILDING BOARD (A.5S.B.). 


As has already been mentioned, the A.S.B. 
came into being at the beginning of World 
War II to co-ordinate effort in establishing a 
shipbuilding and marine engineering industry in 
Australia and to exercise overall control of the 
building programme. It was decided that the 
best way to utilise the very limited trained 
technical personnel was to have one central office, 
where ships could be designed and working plans 
prepared. This scheme worked very well, and 
until recently the various shipyards kept only 
small drawing office staffs to deal with internal 
alterations. In the early days most of the 
building was to Navy account, and when merchant 
shipbuilding was begun it was decided that the 
shipyards should concentrate on the building of 
several standard types best suited to Australian 
requirements. Ships were built to a Government 
account on a “cost plus” basis and were operated 
by a Government Department. This basis of 


payment was necessary to stimulate the young 
industry and to help it over its “teething” 
troubles. With a return to a more normal 
economy, however, there is a growing tendency for 
ships to be built to firm contract prices, though 
it is realised that the industry still needs to be 
subsidised. As experience was gained and the 
industry reached maturity, it was intended that 
the A.S.B. should gradually cease to funetion. 
With the passing of the Shipping Act of 1949, 
however, it would appear that permanent Govern- 
ment control of the shipbuilding and marine 
engineering industries is envisaged, and this 
probably means the. continued existence of the 
A.S.B. 


SHIPPING ACT, 1949. 


The Shipping Act of 1949 is of paramount 
importance to the shipbuilding and marine engi- 
neering industries. Part 3 of the Aet provides 
that no ship may engage in trade between places 
in the Commonwealth after it has reached the 
age of twenty-four years; that all ships engaged 
in coastal trade must be built in Australian yards; 
that no ships may be built and no ship in the 
Australian Register sold without Government 
consent. 


The Shipping Act gives the Minister of 
Shipping and Fuel immense power; so great, in 
fact, that the future of shipping companies 
depends upon their ability to secure permits to 
replace their present vessels when these reach 
the age limit. On the other hand, the Act assures 
the shipyards of a permanent market for their 
products, and, given co-operation between the 
various interested parties, there is no reason why, 
under the Act, Australia should not build and 
maintain a merchant fleet suitable to her needs. 


INFLUENCE OF LLOYD’S REGISTER. 


In the early struggle to establish a shipbuilding 
industry in Australia the contribution made by 
the Society was not inconsiderable. It was 
realised very early that the submission of plans 
to London, with the delays consequent upon un- 
certain communications, was out of the question. 
The help of a Surveyor with wide practical 
experience was also urgently needed, and in 1941 
the Committee agreed to a request that a Ship 
Surveyor with power to approve plans should be 
stationed in Australia. The choice fell upon 
Mr. T. Pratt, who, in his seven years’ sojourn in 
the Commonwealth, approved plans for all new 


vessels built, and acted as guide, philosopher and 
friend to the inexperienced shipyard staffs. 

As a result of the efforts of its Surveyors 
throughout the Commonwealth, the Society’s 
influence is great and its prestige high. 


STANDARD TYPES. 


The standard types mentioned earlier were four 
in number :—“‘A” Class—shelter deck vessels of 
425 ft. B.P. and 9,000 tons deadweight—for which 
plans were supplied by The Caledon Shipbuilding 
& Engineering Co., Ltd., Dundee; “B” Class~ 
shelter deck vessels of 380 ft. B.P. and 6,000 tons 
deadweight; “D” Class—single deck vessels with 
poop, bridge and forecastle of 270 ft. B.P. and 
2,500 tons deadweight; and “EK” Class—raised 
quarter deck vessels of 170 ft. B.P. and 550 
tons deadweight. Plans for a “C” Class type 
full scantling vessels of 320 ft. B.P. and 4,000 
tons deadweight, also a modified “C” Class type, 
have been approved, but orders for these vessels 
have never been placed. 


In recent months orders for modified “B” and 
“TP” Class vessels have been placed, and it is 
interesting to note the tendency to change over 
to Diesel propulsion, this tendency possibly being 
due to the continued chronic coal shortage in 
Australia. 


While they have built “A”, “B” and “D” Class 
standard vessels,, the B.H.P. have also built two 
types of iron-ore carrier, one for the Whyalla- 
Neweastle or Port Kembla run and the other to 
carry ore from the newly developed deposits at 
Cockatoo Island (not to be confused with the 
similarly named island in Sydney Harbour) in 
the far north of Western Australia. Dimensions 
of these two types are: 400 ft. B.P. and 7,500 
tons deadweight and 495 ft. B.P. and 12,500 tons 
deadweight. 


In addition to the aforementioned standard 
types, certain other craft, including dredgers, 
tugs, oil lighters, barges, hopper barges, have 
been or are being built; and, as mentioned earlier, 
the Union 8.8. Co. of N.Z., Ltd., have recently 
placed an order for two 290 ft. cargo vessels, 
single deck with combined poop and bridge, and 
forecastle. 


Of the standard types so far completed, it 
would appear that the “B” Class type is the most 
suitable for trading between the bigger ports, and 
this type has earned favourable comment from 
owner and crew alike. 
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STEEL POSITION. 


Due to the very high grade ore available (up to 
90 per cent. pure hematite yielding over 60 per 
cent. pig iron) and the comparative simplicity of 
mining the ore, Australia can sell steel on the 
home market at approximately £A18 per ton, 
and, incidentally, can sell steel in Britain cheaper 
than can the British steelworks. Unfortunately, 
due to shortage of coal and to a general labour 
shortage, the existing steelworks are never able 
to work at more than 70 per cent. capacity, and 
this figure often falls much lower. Even if 
working at full capacity the existing steelworks 
in the Commonwealth could not satisfy the 
demand for steel, and though big extensions are 
in hand it will be some years before supply can 
overtake demand. In the meantime Australia is 
in the ridiculous position of having to import 
Japanese steel, Since the war steel for ships 
does not command a high priority, and the ship- 
building and marine engineering industries are 
continually working “from hand to mouth.” 


Another very serious drawback, as far as ship 
steel is concerned, is that the mills are equipped 
to produce only certain sections. Plates of 
any thickness can be supplied, but the sections 
available are very limited, and in the present 
circumstances there is little chance of this position 
being improved. Thus ordinary angles are avail- 
able in thicknesses advancing by eighths, up to 
6 in. X 6 in. with 6 in. X 4 in. missing; bulb 
angles are available in two thicknesses only, as 
follows: 7 in. X 34 in. X -38 in. and -43 in., 
8 in. X 34 in. X -40 in. and -43 in, 9 in. X 
34 in. X -43 in. and -48 in., 11 in. X 34 in. X 
-43 in. and -48 in.; channels are available in the 
small sizes in one thickness only, from 6 in. X 
3 in. to 9 in. X 3 in. in one thickness, and of the 
channels generally employed in the shipyard the 
following are available: 10 in. X 34 in. & 34 in. 
* +36/-56° in., 12) in. °K 34 in: & 37 in. xX 
-40/-60 in. and -50/-60 in and 15 in. X 4 in. 
xX 4 in. X -41/-62 in. 


It must, however, be stated here that the steel- 
works are prepared to roll any required section, 
provided the order is large enough, but in practice 
it is found well nigh impossible to obtain any but 
the sections enumerated above. In fairness to the 
B.H.P. it should be added that their own ship- 
yard at Whyalla also suffers from the above 
limitations. 


With such a small choice of section available, 
discussion, argument, even pleading, on the part 


of the builder often occur when he is taced with 
using, say, an 11 in. X 34 in. X -43 in. B.A. 
when the Rules require a 9 in. X 32 in. X 
-50 in. B.A., resulting in an 8 per cent. increase 
in weight. The writer is not prepared to make 
any statement as to the outcome of these dis- 
cussions when a border-line case is under review. 

An example ‘of how a limited choice of section 
can seriously inconvenience a builder occurred 
recently. In a dredger now building the Rule 
sizes of main frames and beams varied between 
5 in. X 3 in. X -30 in. B.A. and 6 in. X 3 in. 
x -45 in. B.A., seven different sizes or thicknesses 
being required. The smallest bulb angle section 
available was 7 in. X 34 in. X +38 in., ordinary 
angles giving the equivalent modulus were too 
heavy; and, as weight saving in this case was im- 
portant, several alternatiyes were considered. 
The price of the correct sections, imported from 
Britain, worked out at about £A31 per ton, and 
it was estimated that a suitable section could be 
fabricated for about £A26 per ton. Finally, 
sections composed of 5 in X 3 in. ordinary 
angles, with 1 in. round bars welded on, giving 
6 in. X 3 in. bulb angles, were decided upon. 


LABOUR CONDITIONS. 


Australia is suffering from an acute shortage 
of labour. Every industry is so affected, and 
shipbuilding is no exception. All the shipyards 
could employ double the number of men available, 
and though a fair number of migrants from 
Britain with experience in shipbuilding have 
arrived during the past two years, the labour 
shortage still remains acute. 

At present industry, including shipbuilding, 
works a 40-hour week in five days. Hours vary 
somewhat from one State to another, but generally 
work starts at 7.30 a.m. and finishes at 4.15 p.m. 
Office hours are from 8.30 a.m. to 5 p.m., and 
here again there are slight variations. 

As a result of mistaken ideas as to the cause 
of the depression in the ’30s, unions frown on 
overtime and are strongly opposed to incentive 
payment in any form. Worse still the unions 
would appear to encourage a policy of “go slow,” 
though they would possibly not admit this. As 
an example of the above, a squad of riveters 
consisting of three men, with a fourth man some- 
times added as catecher—no boys are employed as 
heaters or catchers—will, on a straightforward 
“berth,” drive about 230 rivets per day, and this 
average has been known to drop as low as eighty 
per day. Recently a pneumatic riveter, riveting 


flat panels of plating and stiffeners on the skids, 
in a burst of enthusiasm drove over 800 rivets in 
one day. The following day he put in only fifty! 


All the iron trades are grouped together under 
the heading of “Boilermakers,” and both welders 
and riveters come under this category. Thus a 
boilermaker may in turn be plater, riveter and 
welder, with the result that in these trades many 
workers never attain real proficiency im any one 
branch. 

In an isolated community like Whyalla, whose 
nearest neighbour is fifty miles away, the problem 
of securing even minimum labour requirements 
is extremely difficult. Although the B.H.P. en- 
courage and assist workers to buy their own 
homes, and thus give them a stake in the town, 
there is a continual drift to the cities, and this 
drift will almost certainly be accelerated as more 
houses become available there. The turnover of 
labour sometimes reaches the astonishing figure 
of 50 per cent. in one year. 


All workers receive a “basie wage,” with a 
margin for skill, together with various adjust- 
ments and awards, and this “basie wage” varies 
from State to State with a “cost of living” index. 
There is also a slight variation between Federal 
and State rates of pay, and, for some reason, 
some workers in an establishment may be receiving 
the Federal rate while their workmates in the 
same establishment may be receiving the State 
rate of pay. The “basie wage” is reviewed every 
few months by Federal and State authorities and 
adjustments made. In general, the present wage 
paid to shipyard workers varies from just over 
tA6 per week—the basic rate—for labourers to 
a maximum of between £A9 and £A9 10s. Od. per 
week for skilled workers. 


When Australia’s shipbuilding industry was 
restarted early in the last war the shipyard 
executives were faced with a formidable task, 
for few skilled tradesmen were available, and 
most of these were already employed at the naval 
yards or in the ship repairing establishments. 
A few “key” men were recruited from British 
yards and a few released by their Australian 
employers; otherwise it was a case of training 
the unskilled labour force available. In the 
circumstances it was inevitable that delays and 
mistakes occurred, but the Australian worker is 
adaptable and soon attained reasonable pro- 
ficiency in his new calling. 

The above factors all tend towards high pro- 
duction costs and a very low rate of building. 


One redeeming factor is that the main raw 
material—steel—is cheap by world standards, and 
the cheap steel helps to offset the effect of high 
production costs. 


DESIGN. 


The unions representing the dockers and 
seamen are between them responsible for several 
unusual features in the design of vessels for the 
Australian coastal trade. In an attempt to reduce 
the time for loading and discharging grabs are 
used wherever possible, and for this holds free 
from obstructions are essential. Pillars and centre 
line bulkheads are eliminated, the deck loads being 
carried on a system of bulkhead or shell cantilever 
beams at the hatch ends where necessary. Double 
hardwood sheathing is usually fitted on the tank 
top, this sheathing often being carried several 
feet up the shell and bulkheads. Because of poor 
crane facilities at most Australian ports, and in 
a further attémpt to reduce the turn round time, 
many of the new ships are fitted with more than 
the normal amount of cargo handling gear. 


The ore carriers built by the B.H.P. are de- 
signed primarily for the Whyalla-Neweastle and 
the Yampi-Neweastle ore runs. Vessels 
designed are also suitable if the terminal port 
happens to be Port Kembla. The construction 
of the ore loading jetties at both Whyalla and 
Yampi, to achieve a maximum rate of loading, 
requires the vessel being loaded to maintain her 
loaded draught (approximately) throughout the 
loading operation. The ships thus need a large 
water ballast capacity in association with pumps 
having a high rate of discharge, for the ore is 
loaded at the rate of over 1,000 tons per hour. 
In vessels carrying iron ore the provision of 
additional water ballast tanks is an easy matter, 
and to provide maximum strength these are con- 
structed of triangular section and fitted in the 
top corners of the hold. 
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The Seamen’s Union demands a very high 
standard of comfort in the crew accommodation 
and_insists on all the crew being housed amid- 
ships. In addition to this they have proposed 
that in future new ships each member of the 
crew shall have a separate room, and it is likely 
that this will become standard practice ere long. 
Even now members of the crew are being housed 
in two berth rooms fitted with cot beds. Other 
refinements of lesser importance are also required. 
A recent request, already granted, that the ship’s 
carpenter should be treated as an officer and have 


his meals in the dining saloon serves to show 
the tremendous changes that have occurred in 
crew accommodation standards since 1939. 


Yet another patent steel hatch cover has been 
developed, this time in Australia. This is the 
MeNeil Hatch Cover, and it consists of two steel 
lids hinged to each hatch side coaming. A longi- 
tudinal oval shaped strong beam, resting on the 
hatch end coamings, is incorporated in both lids, 
and watertightness is achieved by means of rubber 
jointing in association with serew toggles. As 
an added precaution a channel is fitted under the 
centre line joint, and this drains through the 
end coaming. It is anticipated that some trouble 
will be experienced in lining up eight hinges per 
lid and in preventing damage to these hinges 
during loading and discharging. Whether the 
jointing arrangements, which, no doubt, can 
ensure watertightness when the ship is lying in 
still water, will remain effective when the ship 
is “working” in a seaway remains to be seen. 


WELDING. 


Until about two 
in Australia were, in the main, of riveted 
construction, though welding was employed 
to a limited extent on relatively unimportant 
connections. As added experience and knowledge 
of welding was gained, however, Australian 
shipbuilders became more and more “welding 
conscious,” and have now come to regard welding 
as a possible answer to some of their problems. 
Weather conditions in the Commonwealth are 
ideal for welding. It has already been shown 
that riveting is both expensive and slow, and it 
has been found that welding is popular with the 
workers, which factor further the 
relative cost and speed of production as compared 
with riveting. The shortage of riveters, size of 
riveting squads, absence of suitable steel sections, 
and the necessity of saving steel weight with the 
return of more competitive building, all helped 
home to the shipbuilders the desirability 


years ago ships built 


improves 


to bring 


of concentrating on welding rather than on 
riveting. 


It would therefore appear probable that 
welding will be employed to an ever increasing 
degree, and that finally the Australian built ship 
will have an all-welded hull. This increased use 
of welding will, to a certain extent, depend on 
the availability of suitable welding sections, but 
even now the position in this respect is fairly 
good. 


So far only bulkhead plating, butts of shell, 
decks and tank top plating have been welded, 
but in the newly designed D/A Class vessels it 
is intended to have an all-welded double bottom 
structure, with floors, frames and reverse frames 
scalloped and welded toe on; prefabricated deck 
panels, with beams scalloped and welded toe on; 
tank side bracket, floor end and tank margin plate 
in one prefabricated unit; prefabricated welded 
corrugated bulkheads; seams and butts of shell 
plating welded; and possibly prefabricated side 
shell panels similar to those proposed for the deck 
plating. This represents a major step forward, 
and the all-welded hull is now definitely in sight. 


The A.S.B. have at last agreed to accept welded 
sternframes in vessels built for them. 


OVERSEAS BUYING. 


In the early days Australian shipbuilders were 
forced to buy large quantities of machinery and 
fittings overseas, for the simple reason that these 
were not produced at home. Turbine and Diesel 
machinery, steering gear, windlasses, winches and 
many other smaller articles all had to be imported, 
usually from the U.K. This problem has been 
tackled, and already turbines and Diesel engines 
are being manufactured in Australia under 
licence, while most other items of equipment can 
be supplied loeally. It is expected that eventually 
Australian shipbuilders will be quite independent 
of overseas buying. 


PROBABLE FUTURE DEVELOPMENT. 


What of the future? How will the Australian 
shipbuilding industry, begun during wartime 
when money had ceased to have any value, fare 
in competition with foreign builders? 


Before attempting to answer these questions 
there are certain factors—each of which has, or 
will have, a profound effeet on Australia’s ship- 
building economy—which must be stressed. 


These are :— 


(1) The Labour Government is en- 
couraging the shipbuilding industry in every 
way, but whether a Liberal Government—which 
could be elected at the end of 1949—would 
continue the present policy or would stop all 
subsidies and assistance generally, as did its 
predecessor at the end of World War I, re- 
mains to be seen. 


present 


(2) A factor which could influence a different 
Government to maintain the present interest 
is the strategic necessity, in the interests of 
both Great Britain and the U.S.A., of keeping 
in being modern shipbuilding, marine en- 
eineering and ship repairing industries in 
Australia. This necessity was proved during 
World War II and is just as important to-day. 


(3) Australia as a nation enjoys a very Iigh 
standard of living, possibly second only to 
that enjoyed in the U.S.A. For any industry 
which has rivals in countries with a lower 
standard of living a subsidy in some form is 
necessary if that industry is to thrive. At 
present the provision of this subsidy is made 
easy by the very high prices being obtained 
for Australia’s primary products—wool, meat, 
metals, ete. When these prices fall, as they 
are bound to do, a tariff or import duty on 
foreign goods will be required. The country’s 
standard of living could, of course, be allowed 
to drop, but no Government will be prepared 
to countenance this latter course. 


(4 


Australia’s shipbuilding industry was estab- 
lished at a time when the cost of plant and 
materials was high. The capital expenditure 
on the various establishments was therefore 
much greater than should have been necessary, 
and the industry will have to work for some 
time at little or no profit. On this account, 
too, Government assistance in some form will 
be necessary. 


If the above factors are recognised, and due 
allowance made for their effect on costs, there is no 
reason why the Australian shipbuilding industry 
should not look forward to an assured future, 
but whether or not Australian shipyards should 
seek to compete for overseas orders is a matter 
of high policy. In any ease, it would appear that 
for the present Government control, or at least 
supervision, is justified. 


As a matter of interest, it is understood 
that the amount of Government subsidy in ship- 
building is about 25 per cent., though it is not 
quite clear exactly how this subsidy is granted. 
With this subsidy, the 25 per cent. currency 
exchange and cheap steel, Australian shipbuilding 
prices compare reasonably with those in the U.K. 

The various factors which are causing high 
production costs and a slow rate of building 
have already been enumerated, and while shipyard 


executives will have to strive continually for 
efficient management and the introduction of new 
ideas, there is one factor which, above all others, 
is keeping up production costs and reducing 
output. This is the refusal of the unions to 
countenance incentive payments. It is not too 


10 


much to say that Australia will never build ships 
at maximum efficiency until a system of payment 
by results, with adequate safeguards against 
exploitation of the workers, is instituted, or until 
workers generally are prepared to do a fair day’s 
work for a fair day’s pay. 


CONCLUSION. 


The foregoing description of Australia’s 
merchant shipbuilding industry, its early 
struggles, and the stage so far reached in its 
development will not, it is felt, promote much 
in the way of diseussion; but if the writer’s 
colleagues, as a result of a perusal of its contents, 
thereby learn a little more about one of the 


distant member nations of the British Common- 
wealth (if it is still permissible to use this term) 
this paper will have achieved its object. 

Finally, the writer wishes to express his thanks 
to the executives of the various shipyards for 
information and photographs so willingly pro- 
vided. 
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Prats 2.—Cocxaroo Docks & ENGINEERING Co., Pry., Lrp. 


Puats 3.—THE Broken Hitt Proprietary Co., Lp., WHyAuia, S.A. 
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DISCUSSION ON 
MR. WILLIAM C. MILLAR’S PAPER 


on 


MERCHANT SHIPBUILDING IN AUSTRALIA 


MR. T. PRATT. 

Having some knowledge of ‘the subject under 
discussion, I think the Author is to be congratu- 
lated on producing a paper giving such an 
interesting and concise account of the growth, 
present condition and future outlook of the Ship- 
building Industry in Australia. 

The paper is historical and not controversial, 
and so my comments will be mainly confined to 
implementing the information already presented 
by the Author. 

The revival of the industry was mainly due to 
the desperate need for ships to replace the losses 
suffered during the submarine warfare. The 
losses to her own merchant fleet by enemy raiders 
and submarines is perhaps not properly appre- 
ciated in this country. As to difficulties in 
production, had not Australia produced several 
quite successful merchant ships at the close of the 
first world war? Furthermore, she possessed a 
thriving and efficient steel industry and a nucleus 
of trained men who had kept alive the practice 
of shipbuilding between the wars. This nucleus 
was supplemented by some who had been em- 
ployed in the previous shipbuilding effort at the 
close of the first world war and by immigrants 
from the British yards whom the last depression 
had driven overseas. These, together with a 
handful of experts from Britain, formed the 
backbone of the labour force required. 

The demands of the Services and munition 
plants severely restricted the supply of labour, 
and especially skilled labour, for the yards; 
consequently the output suffered, and this shortage 
of labour has still not been overcome. The labour 
available being mainly unskilled, and the builders 
adhering in the early days to riveted construction, 
the results obtained were quite creditable. 

The type of ship decided upon was the standard 
shelter deck type, with a view to being employed 
in the overseas trade, but the needs of the Navy 
received priority, and most of the yards were em- 
ployed in building corvettes. Thus, by the time 
the new merchant ships were delivered the great 
American effort had proved successful, and so the 
new vessels were employed on the coasting trade 


and for troop movements and supply services to 
the neighbouring islands during the offensive 
against Japan. 

A coal crushing plant and mechanical stokers 
in conjunction with watertube boilers were fitted 
to these vessels, but differences with the Seamen’s 
Uuion led to their being run on oil fuel. 

In his deseription of ‘the various yards and the 
types of ships constructed the Author omits to 
mention the production of a number of small 
wooden vessels in Tasmania and West Australia, 
the production of which has now ceased. He 
also rather fails ‘to give due importance to the 
large number of small craft of all types con- 
structed for operations against the Japanese, but, 
of course, he was not then in the country during 
this phase of her efforts. 

Faced ‘by difficulties in the early stages of 
development, the resourcefulness and improvisa- 
tions of the Australians were seen at their best, 
and I was often lost in admiration of their 
determination and success in achieving results. 

With reference to the various yards constructed 
during the war, I never ceased to marvel at the 
establishment of the Whyalla Shipyard by the 
Broken Hill Proprietary Co., Ld., isolated as it 
was from the rest of the main industrial areas 
and in a semi-desert region. The yard had to 
be laid down, an outfitting basin excavated, 
houses for the workers erected and an efficient 
water supply obtained from the River Murray 
230 miles away. Steel supplies were 1,200 miles 
distant by sea. It was only the fact that the 
Company could use the vessels which took the 
iron ore from this port to the steelworks in 
N.S.W. to bring back the steel products for the 
shipyard, and coke for the blast-furnace, that 
made it an economic proposition. 

The new town has nothing of the temporary 
look usually associated with war-time boom 
towns, but is planned and built to last, and is a 
proof that the Company has faith in its future 
and is determined that shipbuilding in this area 
will become a permanent industry. South 
Australia, mainly an agricultural State, is proud 
of this new development, not without cause, and, 


as the Author states, further industrial expansion 
is planned in this area. 


My associations with this Company were of the 
happiest, and I look back with pride that I, too, 
had some small share in this development. 


The steel industry is still expanding and the 
extent of this expansion is limited only by the 
efforts of the miners in the coalfields. When the 
immense resources of coal still untapped in 
Queensland are brought into production the 
whole indusiry of the country will benefit 


I have often been asked the reason for the 
cheapness of the steel produced in Australia, 
and I think it can be attributed to the following 
factors :—Vast deposits of high-grade ore trans- 
ported by sea in the Company’s own ships; good 
seams of coking coal hard by the steelworks; 
highly mechanised and up-to-date plant; a high 
level of wages, but not the exceptional wages paid 
to some grades of workers in British steelworks ; 
all efforts concentrated on maximum output and 
the whole controlled by a highly trained staff and 
efficient management. The Company frequently 
sends men to study methods and developments 
overseas, and then adopts what it finds suitable 
to its own needs. 


The connection between Lloyd’s Register and 
Australia is not new, for the first Surveyor was 
appointed in Sydney in 1869. In view of the 
importance of the frozen meat trade out there, 
it is of interest to know that the first frozen meat 
works in the world were established in Sydney 
in 1860. 

The Author never knew the stalwarts of the 
Sydney Office, and from my personal knowledge 
of their efforts I should like to pay tribute to 
the late Principal Surveyor, Mr. McCowan, and 
also to Mr. Erskine and Mr. Cartwright. 

A eause of much worry to the Surveyors in 
the early days was the habit of sub-letting part 
of the work, often without the Surveyors’ know- 
ledge, to outside contractors who knew nothing 
of Lloyd’s Register or its requirements. 


Despite a lot of propaganda on our part, we 
—eould never dissociate ourselves in the lay mind 
entirely from the underwriting section of Lloyd’s, 
but with those engaged in shipbuilding, en- 
gineering and the steel industries we established 
most friendly and enduring connections. 


One of the differences, only touched upon by 
the Author, between labour conditions at home 
and out there, and mainly applicable to the iron- 
workers, is that while the British worker is a 


specialist in his own particular line and attains 
great proficiency therein, the Australian worker 
is more of a “Jack-of-all-Trades” and indeed 
often prefers a change of job and so lacks the 
specialised proficiency of his British counterpart. 
“Piece work” is not sanctioned by the Unions, 
and there is no inducement to undertake the more 
highly skilled iron jobs available. If “induce- 
ments” were permitted I consider the Australian 
worker would produce results equal to any worker 
anywhere. 


Regarding the manning of the ships when 
built, the demands of the Seamen’s Union and the 
Stevedores have at times caused much _heart- 
burning amongst the Shipowners, but perhaps 
such innovations as slab hatches, winch houses 
and hold staircases may become more universally 
adopted. 


As to the future, Australia has recently made 
a change in her Government, and the effeet upon 
the industry is somewhat problematical. 


As the Author states, some form of subsidy 
is essential, and should this be withdrawn the 
industry may collapse as it did previously. The 
exception could be the Whyalla Shipyard, backed 
by the resources of the B.H.P. Co. and engaged 
mainly in building ships for the Company’s own 
services. 


Australia built up her economy and prosperity 
under the invisible cloak of British power and 
protection, and it was failure of this protection 
during the war, when all of Britain’s resources 
were employed in the struggle against Germany 
and so left Australia open to attack by Japan, 
that brought home to Australia the need 
for developing not only her own shipbuilding 
industry but secondary industries of many kinds. 
This policy affects the economy of both countries 
and adjustments will become necessary in con- 
sequence, but I rather think that at least a nucleus 
of the best yards will be maintained. 


At least on the repair side, with so many ships 
using Australian ports as terminal ports, the 
repair industry has an excellent opportunity of 
establishing a strong and permanent industry, but 
this lies in the hands of the workers. Previously 
the Shipowner was often exploited and confined 
repairs to the minimum necessary to bring the 
ship home. 

In conclusion, I look back upon my experiences 
there as some of the most pleasant in my life, 
and consider any Surveyor sent out as being one 
of the fortunate. 


AUTHOR’S REPLY. 


I am very grateful to Mr. Pratt for taking 
charge of the paper on “Merchant Shipbuilding 
in Australia” and adding the personal touch 
which was so necessary. 


Mr. Pratt was able to add to the information 
given and to explain some of the difficulties 
faced and overcome in the early days of the 
present development of Australian shipbuilding. 
As Mr. Pratt remarks, the paper is not contro- 
versial and so no reply to his comments is 
possible. 


Australia has recently made a change in her 
Government, but it seems likely that the new 
Government does not intend to interfere with the 
present arrangements. This will mean that the 
shipyards will be busy with existing orders for 
at least five years, and they can with some degree 
of confidence proceed with plans for increasing 
production and efficiency. 
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SOME MACHINERY REPAIRS 
By T. P. GIBBESON 


HILE browsing through some of the old 

papers read before the Staff Associa- 

tion, it was observed that in 1931-32 
it was decided to introduce a new feature into the 
Transactions. This was to take the form of 
a special booklet, to be issued annually or as 
the occasion might require, containing details 
of eases of damage of a special nature, novel 
methods of repair, or other features of an unusual 
character which had been encountered by the 
Surveyors during the course of their duties and 
which might be of sufficient interest and value 
to be worthy of permanent record for reference. 
To some, the repairs described in this paper may 
not be novel, but the Author hopes that his 
contribution, together with the discussion, will 
prove a useful addition to the Transactions. 


REPAIR TO H.P. CYLINDER OF TRIPLE 
EXPANSION MARINE ENGINE, 
BUILT IN 1910. 

Repair 1. 

The high pressure cylinder jacket was cracked 
in way of its back, i.e., across the top of the foot 
and down both sides. <A light studded pateh 
had formerly been fitted, but the cracks had 
developed beyond the area of the patch. The 
former patch was removed, 14 in. holes were 
drilled through the eylinder jacket at the ends 
of the cracks and these holes were fitted with 
corks, The space between the cylinder jacket 
and the cylinder liner had been drained by a 
connection to the condenser to prevent any possi- 
bility of an accumulation of pressure. 

Two vertical steel strips of 7 in. by # in. 
section were fitted to the outside of the cylinder 
jacket for its full height and in way of the 
cylinder back foot. A 1 in. gusset plate was 
welded, edge on, to each of the vertical strips 
making “T’”’ sections. The gussets were secured 
to the eylinder foot by four 14 in. through bolts. 
A 1 in. steel plate was secured to the (flat) top 
of the eylinder foot by four 14 in. studs and nuts. 
This plate was welded to the two gussets (see 
Sketch No. 1). 

The workmanship was good throughout, and 
the cylinder was considered safe and efficient for 
service without limitation. 


REPAIR TO L.P. BALANCE CYLINDER OF 
TRIPLE EXPANSION MARINE ENGINE, 
BUILT IN 1917. 


REPAIR 2. 


The L.P. balance cylinder was found damaged, 
the bottom section of the cylinder being fractured. 
The break which was circumferential was on the 
annular section between the bottom of the balance 
eylinder and the top of the L.P. valve cover. 
The cylinder was removed to the shop, examined 
and repaired as shown in Sketeh No. 2. One end 
of a brass sleeve was screwed into the bottom of 
the balance cylinder and the other end into a 
steel plate which secured the cylinder to the top 
of the L.P. cover by four § in. diameter bolts. 
Two 4 in. locking pins were fitted as shown. 
There was a % in. landing where the brass sleeve 
butted against the bottom of the balance cylinder 
and the outside edge of the steel plate. The 
balance cylinder was bored out and a new piston 
and rings fitted. The repaired cylinder was 
tested under working conditions and found 
satisfactory. 


MODIFICATIONS TO ENGINE SEATING OF 
TRIPLE EXPANSION ENGINE, 
BUILT IN 1916. 

Repair 3. 

The Chief Engineer stated that the main engine 
revolutions had to be reduced due to movement 
of the engine on its stool at certain speeds. A 
temporary repair had previously been carried 
out on the main engine bedplate and seating but 
had not proved satisfactory. 


The seating was stiffened by welding girder 
plates 6 in. deep by 1 in thick in slots eut in the 
side members of the box girder stool at intervals 
along the front of the engine. <A flat plate 1 in. 
thick was welded to the bottom of the girder 
plates with a hole drilled to receive the holding- 
down bolt. The holding-down bolt securing the 
bedplate passed down between the girders 
through the hole in the flat plate and was 
fastened at the bottom with a nut. The arrange- 
ment was similar to a strongback with the objeet 
of taking the load off the top of the seating and 
distributing it more evenly throughout. 


A clamp was fitted in way of the crack in the 
soleplate located at web at forward end of the 
bedplate under front H.P. column. A special 
long bolt was also fitted passing through the 
column foot, bedplate and engine seating, nutted 
top and bottom and also inside the bedplate. 


Sketch No. 3 shows the arrangement as fitted. 
This was accepted as a permanent repair and 
proved satisfactory in service. 


REPAIR TO BEDPLATE OF MAIN ENGINE OF 
SMALL COASTING VESSEL. 


Repair 4, 


The damage was stated to have oceurred 
through causes not ascertained whilst the engine, 
a three cylinder Brons Diesel, was being started 
up. The bedplate was cracked in way of housing 
through Nos. 2 and 3 main bearings. The eracks 
were repaired, as shown in Sketch No. 4, by 
means of two 4 in. thick plates, one on each side 
of the web connecting housing to casing, cut 
to shape and attached together through web 
forming a sandwich joint, by means of eight 
= in. diameter fitted bolts, four above crack and 
four below erack. Holes of % in. diameter were 
drilled at extremities of the erack, where it 
appeared through front of casing, opposite 
No. 2 bearing only. These holes were tapped 
and plugged. A @ in. thick plate was attached 
to casing between inspection doors on the outside 
by means of § in. diameter fitted bolts. A 
similar method of repair was adopted for both 
cracks. 


All cylinders were hydraulically tested to 30 Ib. 
per square inch through water jackets and found 
sound and tight under test. The crank shaft was 
also tested for alignment by means of a clock 
gauge and found true. 


This survey was carried out in Kingston Dock, 
Glasgow, in December 1940. 


The bedplate was renewed in 1944 when a new 
heavy oil, airless injection engine was fitted. 


REPAIR TO SHELL PLATE OF CYLINDRICAL 
BOILER. 
Repair 5. 
The damage occurred during the war and was 
caused by a rocket piereing the port boiler on 
the port side. 


The Firm proposed to remove the inner and 
outer butt straps, cut out a piece of plate in way 


of the hole, and weld in a new section of plate. 
This proposal was rejected since it was im- 
practicable to carry out the necessary heat 
treatment. 


It was considered a more efficient repair would 
be as shown in Sketch No. 5, and this was earried 
out by the following method :— 


The outer butt strap was removed and a cover 
plate of the same quality and thickness was 
welded to the butt strap. 


The strap with cover plate attached was heat 
treated on completion of the welding and was 
securely riveted in place. 

The hole in the shell, which was 14 inches 
wide in a longitudinal direction and 7 inches in 
a circumferential direction, was filled in by 
fashioning a plate by template and welding to 
the shell of the boiler as indicated in the Sketch 
No. 5. This was a later proposal by the firm 
of repairers to prevent silt from collecting and 
not for strength purposes. No objection was 
taken to this proposal. 

On completion of the repair, the boiler was 
tested by hydraulic pressure and found sound 
and tight. 


WELDED REPAIR TO CYLINDRICAL BOILER 
SHELL. 


Repair 6. 


This boiler was designed for a working pressure 
of 220 lb. per square inch and was 15 ft. 0 ins. 
internal diameter and 10 ft. 9 ins. long. A 
small leak was detected at the circumferential 
seam at the bottom of the boiler, when under 
hydraulic test in the shop, after completion. 
The leak persisted and on chipping away a 
section of the plate the lamination was revealed. 
Further chipping showed that the lamiiation 
extended into the plate. 

The defective portion of the plate 3 ft. 6 ins. 
wide and full length of boiler was cut out and 
another piece butt-welded to the existing shell 
plate. The boiler was hydraulically tested to 
3801b. per square in., the seams being well 
hammered during the test. Both seams were 
then X-rayed. A single external cover strap 
1 in. thick was treble riveted over each seam 
and the boiler again hydraulically tested to 380Ib. 
per square in. and found sound and tight. 


The welding was done by a class I firm and 
the seams were not heat treated afterwards. 


Sketch No. 6 shows method of repair. 


MODIFICATIONS TO MOUNTINGS OF 
“CAPUS” BOILERS. 


Reparr 7. 


It is thought that some rather undesirable 
features in the boiler mountings of an ex 
German vessel, might be of interest to the 
Surveyors. 


The vessel has three boilers of the “Capus” 
type. Most of us are familiar with this type 
of boiler but in case there are some to whom 
it is not so well known, it consists of a eylin- 
drical boiler with a three drum water tube 
component. A steam dome is attached to the 
cylindrical part of the boiler and a superheater 
of the smoke tube type is also fitted. 


Defects were first reported in the steam pipe 
branch pieces attached to the steam domes. Four 
of these short branch pieces are attached to the 
shell plating of each steam dome by means of 
electric welding. To these branch pieces are 
fitted the safety valve chest, main steam, auxiliary 
steam and whistle steam pipe lines. Sabotage 
was at first suspected (by the Danes against the 
Germans, the vessel being built at Copenhagen) 
but on further investigation it was found that 
all the twelve branch pieces had evidently been 
fabricated, the process consisting of machining 
the halves of the body part and joining them 
by electric welding (see Sketch No. 7). Bad 
workmanship had evidently been the cause of 
leaving the finished article too thin in the body. 
One of the branch pieces was found to have 
cracked in way of the weld (see Sketch No. 8). 
All the branch pieces were renewed as shown in 
Sketch No. 10. The type of welded branch 
connection which could have been fitted in this 
case is shown in Sketch No, 9. 


It was also considered that undue stress was 
being placed on the branch piece carrying the 
safety valves of the centre boiler due to the 
unsatisfactory method of supporting the waste 
steam pipe and easing gear arrangements. (See 
Sketches Nos. 8 and 11). 


The clip around the main waste steam pipe 
at a height of approximately 18 ft. above the 
safety valves was slackened sufficiently to allow 
it to act as a guide only, instead of being rigid 
as previously, this change being made to permit 
upwards expansion instead of downwards on to 
dome connections. A safety valve easing gear 
bracket and a clip to support the waste steam 
pipe were later fitted to main beam above the 
centre boiler. 


The method of attaching the feed check valve 
chests to the boiler end plates was similar to 
that adopted for the previous connections, but 
in this ease the thickness of the metal of the 
body had not been unduly reduced. The fitting 
of the internal feed pipe had been effected by 
expanding the end of the pipe into a steel spring 
ring fixed inside the distance piece (see Sketch 
No. 12). With this design it would have been 
difficult to ascertain whether any wasting had 
been taking place on the inner surface of the 
branch piece. All the branch pieces carrying 
the feed check valves were replaced by gun metal 
castings and the internal feed pipes were attached 
in the orthodox manner. 


As a comparison to the above method of 
attaching feed water connections to boilers or 
pressure vessels (see Sketch No. 13 which shows 
how this is carried out in some land water tube 
boiler installations for power stations). 


It was also reported that difficulty had been 
experienced in shutting off the water gauge 
cocks of these boilers after the breaking of a 
gauge glass. Double shut-off cocks were now 
fitted on all boilers. 


The water gauge fittings comprise two water 
gauge columns and a set of test cocks to each 
boiler which is in accordance with Rule require- 
ments. There is a separate water connection 
from the lower part of each gauge column to the 
boiler end plate, but the steam connections from 
the top of the two gauge columns on the centre 
boiler emanate from a common “T” piece at the 
upper part of the boiler end plate, so that the 
two gauge columns are not really independent 
of each other. This was altered so that each 
gauge now has a separate connection. 


It might be mentioned that some of the German 
ships which had been commandeered (as war 
prizes) have the type known as the “Igema” 
Distance Water Level Indicator fitted. No 
objection was taken to the fitting of this type 
of indicator as it was additional to the boiler 
mountings required by the Rules. 


‘The last item of interest in the boiler 
mountings of these “Capus” boilers is the safety 
valves. It was reported that the safety valve lids 
seized in their seats prior to the vessel leaving 
port. The valves were opened up, cleaned and 
reassembled and worked satisfactorily. 


The valves were again opened up at Glasgow 
on account of an instruction issued by the 
Ministry of War Transport at this time, stating 


that the safety valves of these boilers should 
have clearance in their seats of '; in. on the 
diameter and valves should not project below 
their seats. It was found that this condition 
did not apply to these types of valves. 


As these valves are an unusual type, a 
Sketch No. 14 is shown. The clearance between 
the fitting strips and the valves was taken and 
found to be between 4 thousandths and 6 thou- 
sandths, which was not considered to be sufficient. 
It was pointed out that care would have to be 
taken if the fitting strips were eased, not to make 
the clearance too great or the valve would move 
off its seat, this being only vs in. broad. A 


suitable clearance of ,), in. was suggested. 


The method of attachment of valve to spindle 
did not appear to be very secure. It consisted 
of a parallel pin with a groove each side fitting 
through spindle and slack in holes in valve. 
There was a possibility it might work loose and 
foul the cage between the fitting strips. The 
loose washer was made free on the spindle. 
The upper parts of the safety valve, ie., trunk, 
spring, washers, ete., were similar to the stan- 
dard British type. There was a cone on the 
spindle to take the lower washer to carry the 
spring. The seat was pressed in and was not 
secured in any other way. ‘The seat, valve and 
spindle were made of stainless steel. 


After being cleaned, ground in and_re- 
assembled, the valves were tested and found to be 
very sluggish in closing, a full lift not being 
obtained. 


Bronze valves were later fitted and seats 
machined to give wider face (see Sketch 15). 
The clearance between the fitting strips and the 
valve was increased to ,', in. on the diameter. 
The valves functioned very — satisfactorily 
afterwards. 


When this vessel was examined in dry dock 
in London in 1945, the tail shaft was drawn in 
and found to be fitted with a continuous liner, 
the material being a non-corrosive alloy, running 
in a bush, lined with some form of plastic bake- 
lite. The rate of wear down was excessive being 
5/16th in. for a maiden voyage of less than 1000 
miles. The surface of the liner in way of the 
bush was roughened and small particles of the 
material were embedded in the bush lining. 
Practically all the wear had taken place in the 
bush. The stern bush was rewooded throughout 
with lignum vitae, the liner dressed and shaft 
replaced. 


REPAIRS TO CYLINDRICAL BOILERS OF 
CARGO VESSEL. 


Repair 8. 


Defects were reported in the boilers of this 
vessel 88 days after leaving the Clyde on her 
maiden voyage. A number of rivets were 
renewed in the leaky back end seams in Madras. 
Leakages were reported from all boilers at Port 
Natal and back end seams were caulked and 
rivets set up at this port. Further leakage was 
reported in one of the boilers a month later 
at Cape Town and in consequence, one of the 
combustion chamber seams was electrically 
welded. In view of the trouble experienced with 
leaky seams and rivets during the voyage, the 
boiler repairs were examined at Owner’s request 
on vessels return to Glasgow. 


All original rivets in back tube plate seams 
were removed, An examination of these rivets 
after removal showed that a number of them 
were cracked and subsequent application of an 
electro-magnetic crack detector revealed that the 
wrapper plates were cracked in several places 
from the rivet holes, as also were some of the 
back tube plates and combustion chamber back 
plate flanges. One rivet head in the front 
circumferential seam of the after port boiler was 
found broken off. The rivet was drilled out 
and the crack detector applied but no crack was 
found in the plates at this rivet hole. Afterwards 
however, when the boiler was under steam, leaks 
were observed from rivets in the vicinity and 
when later these rivets were removed, consider- 
able cracks were found in the end plate flange 
and a number of short cracks were discovered in 
the shell plate. All cracks were from the faying 
edges of the plate, consistently indicating 
chemical embrittlement. For a typical photo- 
micrograph showing this intercrystalline fracture 
(see Plate 1). A general examination was made 
for further cracks in all the boilers. All rivets 
were hammer tested. A number of rivets were 
removed from the combustion chamber seams, 
from the shell circumferential seams and from 
the lowest row of rivets in the shell longitudinal 
seams, the latter being at about the working 
water level of the boilers. 


The crack detector was applied to each rivet 
hole and the plates examined. Additional rivets 
were subsequently removed from positions which 
in the light of this investigation appeared to be 
the most vulnerable. Several cracks were found 


and repairs carried out as follows. Cracks in 
the tube plate and back end plate flanges were 
eut out and welded. 


Cracks in the wrapper plate seams were dealt 
with by eutting out the affected plate and 
welding in a new 6 in. strip. The wrapper 
plate cross seam which was affected by cracks 
in a similar’ manner was repaired by cutting 
out the seam in its entirety and welding in 
its place a new 7 in. wide strip. Cracks in 
outer row of shell circumferential seam rivet 
holes were chipped out and welded. Cracks in 
the two holes of the inner row were chipped out, 
the holes then ovalled and special rivets made 
to fill these holes. The outer buttstrap taper end 
was narrowed to eliminate the two cracked holes 
at its lower edge. Two short cracks in the outer 
shell buttstrap were cut out and welded, holes 
countersunk and rivets renewed. The affected 
-part of the end plate flanges was eut out and a 
new plate welded in. ‘The boilers were 
hydraulically tested to 275 lb per sq. in. on 
completion of the repairs and were found to be 
sound and tight. They were all later examined 
under steam at full working pressure and found 
satisfactory. 


The theory put forward at the time was that 
the cracking was due to the excessive amount of 
caustic soda used in boilers. Contrary to this 
it was stated that the amount of soda used in the 
boilers in a form of “Water Treatment” had not 
been excessive and at no time had the density 
been greater than 14 grammes per litre. Also 
this method of feed water treatment had been 
used in the Company’s Ships for the past 12 
years without any signs of trouble. 


It might be mentioned that the main con- 
stituent of this “Treatment” is carbonate of soda, 
which at boiler temperatures tends to dissociate 
into caustie soda and earbonie acid gas under 
certain conditions. 


It was pointed out however, that caustic attack 
is due to the alkaline water seeping into the 
seam, where the water is evaporated leaving the 
dissolved salts behind. This goes on until the 
concentration of caustic in the seam reaches the 
density necessary for an attack on the steel. That 
concentration or density is of course far higher 
than the density at which a boiler water could be 
used with safety, but it will be appreciated any 
degree of low alkalinity could by evaporation in 
the seam in the course of time reach the danger 
point of concentration. 


Summing up, soda is commonly used in a great 
many marine boilers which are steaming to-day. 
The great majority of these are riot affected in 
any way by the type of cracking under dis- 
cussion. There have been cases however in the 
last few years where this cracking has oceurred 
in boiler seams which has been attributed to 
caustic. It has been noticed to oceur in new 
boilers. after a few months, again in old boilers 
which have been in serviee many years. The age 
of the boiler can therefore be ruled out when 
considering the causes of this trouble and 
experience has shown that under certain con- 
ditions the attack can be very rapid. Also once 
it has started it will spread to other parts of 
the boiler, even though the use of soda is dis- 
continued altogether. In this particular case 
the “Treatment” adopted was “stopped when 
the leakages were first observed in the back 
end seams in Madras, but this did not prevent 
the trouble from spreading to other parts of the 
boiler. 


It is worth noting that after the boiler repairs 
were carried out at Glasgow no further signs of 
cracking were reported. 


REPAIRS CARRIED OUT ON VESSEL 
DAMAGED BY EXPLOSION. 


REPAIR 9. 


It is thought that a short account of the 
damage sustained and repairs carried out to a 
sargo vessel with some illustrations might be of 
interest to the Surveyors. 


It was stated that on the 8th May, 1943, at 
about 6.10 a.m., whilst the vessel was lying at 
anchor in the Bay of Gibraltar with a small 
amount of cargo on board, a violent underwater 
explosion occurred. The engine and boiler rooms 
and the deep tank in No. 4 hold immediately 
filled to sea level, with Nos. 5, 6, 3 and 2 holds 
making water at a slower rate. 


Shortly after the explosion, cables were buoyed 
and slipped and the vessel was towed towards 
Gibraltar and beached on a sandy bottom. 


The vessel’s cargo was later discharged and a 
quantity of fuel oil pumped from the surface of 
the water in the deep tank into an oil lighter. 


A preliminary examination of underwater 
damage was made by dockyard divers and later the 
vessel was dry docked. It was found that bottom, 
aft of thrust block was badly damaged, leaving 
a hole about 30 ft. wide. The coupling between 


aft end of thrust shaft and first length of inter- 
mediate shafting was bent up about 8 ft., with 
all bolts drawn through intermediate shaft 
coupling. L.P. crank shaft correspondingly up 
at after end, with L.P. soleplate broken and 
lifted. L.P. back column destroyed and out of 
place. All other columns broken at tops below 
cylinder feet and several cylinder feet also 


broken. Eduetion pipe destroyed and main 
condenser moved and partly unsupported. L.P. 
piston rod and connecting rod badly bent. 


Auxiliary machinery at after end of engine room 
partly destroyed. Lower aft bulkhead of engine 
room with tunnel back to after bulkhead of deep 
tank destroyed. The boilers did not appear to 
be damaged by the explosion but had moved 
forward on their stools. 


Temporary repairs were carried out. Heavy 
longitudinals and brackets were fitted on upper 
and 2nd decks. Bottom in way of damage 
was stiffened and tied with longitudinals and 
thwartship channel sections and brackets. The 
propeller blades were removed to assist the 
towing speed. 


The engine room, boiler room and deep tank 
were open to the sea after the repairs had been 
completed. 


The vessel was towed to the Clyde in May, 
1945, and the following repairs were carried 
out :— 


New triple expansion engine fitted, new 
auxiliary pumps installed, ‘thrust block and 
shaft renewed, three new lengths of intermediate 
shafting fitted and other repairs. 


General repairs were carried out to the boilers 
at this time. 


Repairs to the hull were also carried out and 
the vessel was soon back on her regular run to 
the Near East and giving every satisfaction. 


A deseription of the illustrations shown might 
be helpful. 


Plate II shows part of the damage to the hull 
of the vessel caused by the underwater ex- 
plosion. 


Plate III shows a view of the engine room at 
the starting platform looking towards the 
tunnel entrance. 


Plate IV shows another view of the engine 


room with L.P. erank and bent connecting 
rod in the foreground, 


Plate V shows how bottom of vessel was 
stiffened and tied with longitudinals and 
thwartship channel sections, as a temporary 
measure, to enable her to be safely towed 
back to the Clyde for full repairs. 


ENGINE REPAIRS, 1930. 
Repair 10, 


It is thought that a fitting way to conclude 
this paper would be to deseribe a repair which 
was carried out on the machinery of a passenger 
eargo vessel in which the Author sailed during 
his sea-going career and of which he has very 
happy memories. 


This vessel was fitted with twin-screw 
quadruple expansion engines with L.P. steam 
exhausting into turbines drivng alternators, 
which in turn supplied, current to induction 
motors on the main shafts. Steam was supplied 
from single and double ended boilers of the 
eylindrical type. 


Shortly before the ship berthed at Piermont 
Wharf, Sydney, heavy knocking was heard in 
the starboard L.P. cylinder, and it was suspected 
that condensation had taken place in the cylinder 
whilst manceuvring at slow speeds, and as the 
knocks were not severe no action was taken on 
the matter whilst the ship was in Sydney, except 
the routine examination of casing and cylinder 
drains, which showed no unusual accumulation 
of dirt. 


A few days later the ship left Sydney at 
1 p.m. on a Saturday bound for Brisbane, and 
shortly after leaving it became apparent that 
all was not well in the starboard L.P. cylinder, 
although the engine was manewuvring and avail- 
able until the pilot was landed at Sydney Heads 
fifty minutes later. As the drains had been 
examined in Sydney and were all clear there 
seemed to be no other cause to account for the 
knocks than a bent L.P. piston rod, and the 
Commander having been informed, the engine 
was shut down, the shaft brake applied and 
the ship proceeded on one engine. In an 
endeavour to avoid a major repair operation, 
one turn of 14 in. thickness of Tucks Packing 
was inserted under the L.P. cylinder cover (the 
diameter of the cylinder is 97 in.) and at the 
same time liners were placed under the bottom 
of the crosshead bearings, the intention being to 
bring the piston sufficiently clear of the bottom 
of the cylinder to avoid contact. When this 
operation was completed the engine was tried 


out again but it was found that the knock still 
persisted, from which it was evident that the 
bend in the rod was more serious than had been 
anticipated. In view of this fact it was decided 
to triple the engine and this was done by 
bringing the L.P. engine to top centre position 
and inserting the crosshead hanging bars. Both 
halves of the bottom end bearing were discon- 
nected and the complete assembly removed from 
the crank pit and stowed in the engine room. 
The connecting rod was then lashed hard against 
the outboard engine column. 


Whilst the work of disconnecting the engine 
was proceeding, the L.P. valve was drawn and 
the cover replaced. The engine was now triple- 
expansion with the L.P. cylinder and valve chest 
part of the condenser. 


The work was finally completed at 10.0 p.m. 
on the Sunday night, having proceeded con- 
tinuously since the previous day; the ship was 
under way all the time except for a short period 
when the fourth engineer was working in the 
crank pit removing the bottom end assembly. 


The engine started easily and manauvred 
without difficulty although the piston packing in 
the I.P. 2. rod required very careful watching 
for some time after starting. This is of course 
explained by the altered exhaust arrangements 
and the lower steam pressure in this particular 
cylinder. 


The ship had a short stay in Brisbane, and 
as repair facilities were not too good, it was 
decided to return to Sydney under the above 
conditions and no work was done on the engine 
whilst in Brisbane, and the voyage back to 
Sydney was made without incident. 


The ship was in Brisbane with the whole 
Australian Naval Squadron, and when he became 
aware of what had been done, the Squadron 
Engineer Officer requested permission for all 
his officers and E.R.A.s to inspect the work 
that had been carried out. This permission 
was readily granted 


In Sydney the bent rod was removed and 
certain waste material, mostly hard grease, was 
discovered in the bottom ‘of the cylinder, and 


for some time it was thought that this was the 
cause of the trouble, although it was appreciated 
that this was not an adequate explanation. 


Examination revealed that the rod was bent 
at the large end of the taper where it was con- 
nected to the piston. 


When the ship was manceuvring for departure 
from Sydney, it was again apparent that there 
was an excess of water in the starboard engine, 
and a further examination of all possible sources 
was made. It was eventually discovered that the 
engine had been drawing up water from the 
starboard gravity feed tank. It was found that 
the vapour valve from the evaporator to the 
engine casing and Wyndhams vapour feed water 
heater had been left open. These valves had 
been overhauled at Melbourne, and it was con- 
cluded that through a mistake on the part of a 
junior engineer, the valve had been left in the 
open position, There was no adequate explana- 
tion why the valve from the cylinder to the 
gravity tank should be open, as it was very 
seldom used. 

Whilst the engine was working at speed no 
harm could be done, but as soon as speed was 
reduced for mancuvring, a vacuum was formed 
in the L.P. cylinder and thus water was drawn 
from the gravity filter. The valves in question 
were of the sluice type, and gave no visual 
indication of their position, and consequently 
they were replaced by non-return serew down 
valves. It might be added that the engine ran 
satisfactorily on the homeward journey, and no 
further incident occurred. 


In conclusion, the Author would like to state 
that the repairs mentioned in this paper are ones 
in which he has had a personal interest. He fully 
appreciates that other Surveyors might have 
approached the problems involved in a different, 
and possibly a better manner, or they might 
recall repairs of a similar nature with which 
they themselves have been associated in the 
course of their duties. It is hoped that in the 
discussion that follows other interesting types 
and methods of repair may be brought to light, 
as it 1s only by the older Surveyors recounting 
their experiences and views that their younger 
colleagues are able to gain useful help and 
guidance. 
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DISCUSSION ON MR. T. P. GIBBESON’S PAPER 


on 


SOME MACHINERY REPAIRS 


“MR. J. STILEMAN 


Great interest was aroused in ‘the London 
Outdoor Staff by a case of caustie embrittlement 
in a coaster, in which the boiler had had to be 
renewed, 


The Library of the Institution of the 
Mechanical Engineers provided much useful 


information on the subject. 


An opportunity occurred in the Hull district 
to apply the knowledge there gained when a 
boilermaker failed to take seriously the stopping 
of minor leaks in a shell seam in a new boiler 
after trials. 


The point was made, which the Author brings 
out in the paper, that a concentration of caustic 
soda can form between the faying surfaces of the 
seam high enough to effect intererystalline em- 
brittlement, even when there is only a trace of 
ordinary scda in the boiler water as a whole. 


The boilermaker appeared to take the caution 
to heart. 


MR. 8. ARCHER. 


In thanking Mr. Gibbeson for his valuable 
paper, I should just like to make one or two 
remarks. 


Referring to Repair No. 3, Sketch No. 3, I 
note that the top of gussets is well below seating 
top, and would suggest that if they had been 
carried higher up the lateral rigidity would have 
been much improved. This point becomes of 
special importance with the ordinary triple 
expansion 120° crank arrangement without 
balanee weights when it remembered that 
with an engine developing about 2,500 i.h.p. 
the unbalaneed primary couple in the horizontal 
plane can amount to something of the order of 


1s 


200 tons/ft. at 100 r.p.m. It would be of 
interest to know whether the crankshaft in 
question was fully balanced for rotating masses 
or not, also whether there was evidence of 
frettage wear of chocks and fracturing of 


holding-down bolts. Incidentally, there seems to 
be some variation in practice as regards holding- 
down arrangements for steam reciprocating 
engines. Some firms fit through bolts only and 
rely for location on angle chocks at the corners 
of the bedplate. Others supplement this method 
by fitted bolts at intervals. It would be valuable 
to know what arrangements were adopted in the 
case quoted. 


Turning to Repair No. 7, Sketch No. 8, I was 
struck by the very large overhang in the case of 
the safety valve mounting, and it is surprising 
the designer did not arrange for a substantial 
pad to be fitted to the steam dome suitably ribbed 
to take the dead weight and expansion forces 
from the waste steam pipe. 


On the subject of caustic embrittlement, it may 
interest members to quote from an article in 
“Engineering” which I came across just before 
this meeting. It relates to a radial flow steam 
turbine of British make in which eracking had 
been discovered at the roots of the blading and 
in the rotor grooves. A powdery deposit was 
found in the easing, which on analysis revealed 
considerable caustic alkalinity and other sodium 
salts ineluding sodium silicate. Furthermore, 
microphotographs showed that the eracking was 
definitely inter-erystalline in character. The 
suggestion was that the deposit was carried over 
from the boiler during priming. The failure 
would thus appear very similar to caustic 
eracking as found in boilers, and it looks as if 
Surveyors in future must be on the look out for 
this dangerous form of defeet not only when 
surveying boilers. 


MR. R. R. HOLTUM. 


I should like to thank the Author for this 
instructive paper, and I am sure that Surveyors 
will find it most useful. 

Referring to Repair 3, the girder plates fitted 


to stiffen the bedplate were placed at irregular 
intervals along the bedplate, as shown in the 


sketch, and it would be interesting if the Author 

would explain whether these positions were 
chosen from calculations or for some other 
reason. 


With regard to Repairs 5 and 6, these are both 
repairs carried out to the shell of a cylindrical 
boiler, and it appears illogical to have rejected 
welding for strength purposes in one case and to 
have accepted it in the other, since stress relief 
was not carried out in either case. Moreover, 
from the sketches the patch in Repair 5, stated to 
have been fitted merely to prevent silt collecting, 
appears to be a better form of strength weld 
than the one which was accepted. 


In Repair 9 the Author states that the vessel’s 
holds and machinery space were badly damaged 
and filled with water after the explosion, and the 
vessel was beached to prevent sinking. The ship 
is then stated to have been placed into dry dock, 
but it is apparent that a considerable amount of 
work must have been done on the vessel in order 
to take the ship from the beach to the dock 
without foundering, and J should be glad if the 
Author would tell us how this was done. 


MR. F. Y. WHITHAM. 


The Author has mentioned plugged holes at the 
ends of cracks in bedplates, &c., but I should 
think it better, if possible, to leave such holes 
unplugged, as a plug may tend to force the hole 
and thus help to continue the crack. 


I would like Mr. Gibbeson to explain why he 
considers cracks from the faying edges of the 
plate indicate chemical embrittlement, as stated 
on page 4. Caustic cracking can only be 
definitely established by micro-examination of the 
eracks, and I think that cracking of the faying 
edges cannot be taken in itself as evidence of 
caustic action, 


In reference to crack detection, would the 
Author enlarge a little on the method employed, 
and give a description of the necessary apparatus, 
particularly in regard to its handling in some of 
the more awkward places in a boiler. Did he use 
a powder, or magnetic fluid? In saying that the 
crack detector was applied to each rivet hole, I 
assume that it was applied in two directions at 
right angles in order to test for both longitudinal 
and transverse cracks, as only cracks lying across 
the magnetic lines will be revealed. 


MR. G. M. SELLAR. 
ReparrR 1.—Crackep H.P. CytinpEr- Foor. 


Defects of the nature described in this case are 
not uncommon in old steam engines and generally 
originate from deterioration of the tank top or 
of the chocking below the bedplate. Before pro- 
ceeding with any patchwork on the cylinder 
casting it is advisable to remove the bolts which 
connect the cylinder foot to the column top and 
to make good any misalignment between the faces 
of these parts. 


In a repair of this type it is relatively easy 
to fabricate a suitable and a strong steel patch; 
it is much more difficult to arrange that the 
bolted attachment of the patch to the lower 
portion of the fractured foot is of comparable 
strength. 


Reparr 6.—LAMINATED BomLeR Suen Prarvre. 


It would be useful in this case if the Author 
would add to the description of the repair an 
explanation of the special cireumstances which 
led to its approval and adoption. Outport 
colleagues on reading the paper will not 
unnaturally conclude that a single butt strap of 
low rivet percentage strength is acceptable in 
place of stress relieving for the longitudinal weld 
in a boiler shell plate. Presumably, welding 
would not have been employed if it had been 
practicable to secure the new portion of shell 
plate to the existing plate by full size three-ply 
rivets and double butt straps. 


It may not be common knowledge to Surveyors 
that ultra-sonie testing equipment as used in steel 
works, &¢., will readily locate the extent of a 
lamination in a plate and thus obviate the 
necessity of extensive chipping or trepanning. 


REPAIR 7. 


The final paragraph describes trouble experi- 
enced with the tail shaft. liner and sterntube 
bearing of a war-time-built ex-German ship 
which presumably was a Hansa ship. The tail- 
shaft liners of these ships were made of stainless 
steel, which is not an entirely suitable material 
for a running shaft as it tends to fire up at 
any slight provocation of foreign matter in its 
bearing. For this and other reasons stainless 
steel does not offer any advantages over gun 
metal for tail shaft liners. 


Repair 8 


The deseription of this case, which deals with 
a boiler afflicted with caustie embrittlement, 
finishes by stating that after the repair “no 
further signs of cracking were reported.” In 
view of the great difficulty of locating cracking 
of this type at early stages of development, it 
is never safe to assume that all will be well 
after repair. The probability is that undetected 
early cracks in parts believed to .\be unaffected 
will develop and come to light in the course of 
years. In other cases similar to that described 
in the paper, cracks have appeared in those seams 
which were not cropped ten and fifteen years 
after the trouble was first noted. For this 
reason it is prudent always to survey with special 
care any boiler which is known to have been 
affeeted previously with caustic embrittlement. 


MR. S. G. CHRISTENSEN. 
Reparr 1. 


The writer referred to the drilling of holes at 
the ends of the cracks in the eylinder jacket and 
to the plugging of these holes with corks, and 
would like to know if there was a special reason 
for this. 


MR. C. CHARTAN. 


Repair of damage arising from almost any 
form of vibration is rarely lasting until the cause 
is removed. This usually necessitates full under- 
standing of the nature of the vibration. 


As an example may be quoted an attempt at 
repairing the following vibration damage in a 
26,000-ton twin-serew liner :— 

1. Progressive cracks in the after peak 

bulkhead between the port and starboard 
sterntubes. 


2. Cracks in the east steel boss arms, port and 
starboard, where these swept into the stern- 
frame. 


3. Cracks in shell plates and frame angles at 
several points in the after peak. These 
cracks were situated generally where the 
appendages formed by the stern tube 
bossings meet the hull. 


4. Slack rivets in the angle frame where the 
frames leave the hull and take the form 
of the boss arms. 


At first the cracks and some rivets were welded 
up and some rivets substituted by bolts. The 
after peak bulkhead was, in addition, well stif- 
fened up by welding on heavy plates and angle 
iron in way of the cracks. ‘So the new cracks in 
the after peak bulkhead by-passed the reinforce- 
ments and began to develop close to the ship’s 
side in way of the stern tubes. The formation 
of the remaining cracks was, of course, undis- 
turbed. 


A full investigation into the causes of 
vibration carried out: by the Research Depart- 
ment revealed that the natural frequency of the 
propeller bossings, “hinged” about the hull, 
corresponded to 3 XX propeller service r.p.m. 
The propeller was 3-bladed. Torque reaction at 
the stern bush caused by the varying speed of the 
wake provided the exciting force. 


The only practical way of avoiding resonance 
at the running speed, in this instance, was to add 
struts under the bosses with a view to raising 
their natural frequency and placing the resonant 
speed well above the service speed. 


Sketch 16 chows the final design of reinforced 
boss arms. This repair has completely cured 
the trouble. 
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AUTHOR’S REPLY 


To Mr. J. STILEMAN. 
ReEparr 8. 


It was interesting to hear Mr. Stileman relating 
his own particular experiences in connection with 
caustic embrittlement. ; 


Leakages at shell seams, back end seams or at 
rivets in any part of a boiler should always be 
suspect and not just merely eaulked up. Rivet 
points should be hammered in suspected region 
and, if still in doubt, a number should be removed 
at intervals and the crack detector applied. This 
trouble is comparable with cancer in the human 
body, and if caught in its early stages the life 
of the boiler may be saved. In caulking up a 
leaky seam, the outlet for the leak is closed up 
and the alkaline water which has leaked into the 
seam becomes trapped and is evaporated, leaving 
the dissolved salts behind. This goes on until 
the coneentration of caustic in the seam reaches 
the density necessary for an attack on the steel 
and thus embrittlement is started. 


The Author would like to take this opportunity, 
although somewhat late in the day, of sympa- 
thising with the relatives of the boiler-maker, and 
would caution Mr. Stileman not to be so strong 
in his cautioning. 


To Mr. S. ARCHER. 


Repair 3, SKETCH 3. 


The Author agrees that the lateral rigidity 
of the seating would have been considerably 
improved if the top of the gussets had been 
carried up nearer the seating top. As this is 
one of the older types of triple expansion engines, 
it is unlikely that the crankshaft was fully 
balanced for rotating masse. The Author did 
not see any signs of frettage, wear of chocks 
or fracturing of holding-down bolts, although 
some were found slack and required tightening 
up. In this instance the holding-down arrange- 
ments comprised fitted bolts at intervals with 
angle chocks at the corners. 

With reference to Repair 7, Sketch 8, it is 
agreed that the method of attachment of safety 
valve chest to steam dome is not very satisfactory, 
leaving such a large overhang as it does. This 


could be obviated, as the writer suggests, by fitting 
a substantial pad to the steam dome with rein- 
forcing ribs attached to the flange of the branch 
piece. Although the defect in the weld of the 
branch piece was explained by the thinning down 
at this part due to bad machining, there is no 
doubt that the stress set up, due to the large 
overhang at this point, could quite possibly have 
been a contributory factor. 

The writer’s reference to caustie cracking 
oceurring at the roots of blading and in the rotor 
groove of steam turbines is most interesting, as 
up to the present this particular defect has been 
confined to boilers. It ean be appreciated how 
serious this trouble could become if it really 
spread right through the turbine blading in rotor 
and easing before being discovered. 


To Mr. R. R. Hourum. 


REPAIR 3. 

The position of the girder plates was decided 
by observing at which points the vibration was 
most serious when the machinery was under 
working conditions. It will be noticed from the 
sketch that the greatest stiffening takes place at 
the forward end of the engine near the H.P. 
column. 


REPAIR 5. 

Tt should be made clear that the strap with 
cover plate attached was heat treated after 
welding and before being fitted in position. This 
forms the repair for strength purposes, although 
it is agreed that the plug welded in the hole 
without any cover patch has every appearance 
of being a good repair, and in the Author’s 
opinion could have been accepted without stress 
relief on account of the small area of welding 
carried out. ‘The only objection one could raise 
to this was the proximity of the hole to the 
longitudinal seam of the boiler, and the possi- 
bility of stresses being set up in this seam during 
welding could not be overlooked. The firm’s 
proposal was to remove the straps and eut out 
a section of plate, one end terminating at the 
centre line of the longitudinal seam, and weld in 
a new section. This, of course, was rejected for 
the reason previously mentioned. 


Repair 6. 


This repair must be considered as a special 
case as the lamination was only revealed under 
hydraulic test when the boiler was complete, and 
it would have meant its rejection if this repair 
had not been proposed and carried out.  <As 
stated in the paper the welding was carried out 
by a Class ‘1 firm, and the seams were afterwards 
X-rayed and found satisfactory. Another point 
was that the repair carried out was away from 
the longitudinal seam. (See also reply to 
Mr. Sellars.) 


REPAIR 9. 


The following repairs were carried out in order 
that the vessel could be taken from the beach to 
the dry dock. ‘The vessel was first rebeached. 


The damaged tunnel plating in vicinity of after 
bulkhead was cut away with underwater cutting 
apparatus and bulkhead made substantially tight 
to allow the pumping out of No. 5 hold. No. 5 
hold was then pumped out by Government 
salvage steamer and vessel refloated at about 
half tide, moved about 150 feet, rebeached on a 
flat sandy bottom, and No. 5 hold allowed to fill; 
the after part of the vessel had been rising off 
the uneven bottom and straining previous to her 
being moved to this new position. 


Substantial deck stiffening was now carried out 
with vessel afloat. 


Two long deep longitudinals—one each (p. 
and s.) side—with top double angles and rider 
plates and tripping brackets welded to upper 
deck plating abreast after end of engine room 
and continuing aft abreast No. 4 hatch coamings. 


Two deep brackets fitted and welded to after 
end of E.R. casing and to upper deck in way of 
No. 4 hatch coamings—one each (p. and s.) side. 


Two deep longitudinals—one each (p. and s.) 
side—with top double angles and rider plates 
and tripping brackets welded to second deck 
(deep tank top) with deep brackets fitted to 
forward bulkhead (No. 4) in line with E.R. easing 
sides, and channel bar pillars welded to rider 
plates and to under side of upper deck girders. 


No. 6 hold was pumped out by steam pumps 
placed on board and supplied by steam from the 
local salvage vessel. 


Another steamer was brought alongside, which 
supplied steam to the winches, and the sand 
hallast in No. 6 hold was removed from one 
vessel to the other by the crews of the two 
vessels. No. 5 hold was again pumped out. 


The vessel was now placed in dry dock for 
the carrying out of temporary repairs and to 
put her in a fit condition for towage to a U.K. 
repair port. 


A rough sketch (No. 17) is shown indicating 
at what point the damage took place and where 
the vessel was made watertight before it was 
allowed to proceed to Glasgow. 


This vessel was damaged in May, 1943; 
temporary repairs were completed by October, 
1943, and vessel was towed out and put on 
permanent moorings in the bay to await towage 
to U.K. in the following spring or early summer. 
It was, however, not until May, 1945, that the 
vessel was taken in tow and set off on her 
journey to the Clyde. 


To Mr. F. Y. Warrnam. 
Repair 4, 


Regarding Mr. Whitham’s suggestions to leave 
the holes drilled at the extremities of cracks 
unplugged, the Author is not aware of any case 
where a crack has continued after it has been 
drilled and plugged at its extremity. If the plug 
is fitted properly the hole should not be forced 
and as the continuity of the crack has been 
blocked it is most unlikely it will start up again 
at some other point on the circumference of the 
plugged hole. In some eases it is agreed the 
holes are left unplugged. 


Reparr 8.—Cavstic EmprirrLeMent. 


The Author wishes to point out that the 
sentence referred to on page 4 should read “All 
cracks were from the faying surfaces of the 
plate,” not edges as stated. 


It should be made clear that the first indication 
of this particular trouble is when broken rivet 
heads or points are found. The eracking in 
every case has been found to begin at rivet holes 
and on the surfaces in contact, and as it is so 
difficult to find, a erack detector is usually em- 
ployed. A miero-examination of a section of 
the affected part has in every ease confirmed 
caustic cracking. 


A strong magnetic field and a fine powder is 
made use of in crack detection on account of the 
fact that, as a crack presents a greatly increased 
reluctance to the lines of force in a magnetic 
field, these lines of force in way of the crack 
are enormously increased. The iron powder is 
attracted to this area of high leakage field 
concentration, and the adhesion of these small 
particles at this part along the path of the defect 
is an indication that there is a crack present. 


The detector, a sketch (No. 18) of which is 
shown, is a very powerful permanent magnet. 
The poles are rotated outwards to remove the 
keeper disc and then the deteetor can be used 
across the suspected plate or rivet hole as indi- 
cated in bottom sketch. 


i 


The surface or surfaces to be examined are 
made clean and dry and scale and rust are 
removed by wire brushing. The poles of the 
magnet are now applied to the suspected part 
so that the axis of the poles is at right angles 
to the expected direction of the erack. Magnetic 
powder is now diluted lightly over the area 
between the poles and the excess powder is blown 
off. The flux is sometimes mixed with an oil 
and sprayed on to the affected part. It adheres 
better to the inside of a rivet hole when done 
in this way. The test is now repeated with the 
axis of the poles at 90° to the first test for the 
purpose of indicating cracks in the transverse 
direction. 


In order that a permanent record may be 
retained of the cracks, adhesive tape is applied 
to the area where the cracks are indicated and, 
after peeling off, the powder lines of the erack 
will be clearly shown on the surface of the tape. 
The name of the ship or a code number or symbol, 
if pencilled on to the area before applying the 
tape, will be shown on the tape after removing. 
A piece of cellophane film in now stuck to the 
surface of the tape in order to preserve the 
record. 


To Mr. G. M. SELLAR. 


REPAIR 1. 


It is agreed that any misalignment between 
cylinder foot and column top should be made 
good before any repair in the form of a patch 
is earried out. This was not overlooked in this 


case. 


In the Anthor’s opinion, the bolted attachment 
ot the patch to the lower portion of the fractured 
foot was considered strong and adequate for the 
purpose. The vertical steel strips were made 
a good fit to the cylinder wall and on completion 
of the repair the cylinder was tested under 
working conditions and found satisfactory. This 
repair was accepted as a permanent repair and 
gave every satisfaction. 


Repair 6. 


No objection was taken to welding in a new 
strip of plate in this case without heat treatment, 
as joint was away from longitudinal seam of 
boiler. A cover strap treble riveted was fitted 
on account of residual stress set up in welded 
joint due to welding. Before welding in the 
plate an adequate number of rivets were cut out 
of the cireumferential seams adjacent to the 
welded longitudinal seams. 


It might be mentioned that the Society’s Rules 
1924-5, Sec. 14. Cl. 2. state that: “Steel plates 
subject to a direct tensile stress are not to be 
welded except where the weld is covered by a 
butt strap or straps. The strength of the weld 
in such cases is to be assumed as 50 per cent. 
of that of the solid plate.” In this case the 
pereentage required for the welded joint is 
slightly in excess of this amount (65-9 per cent.), 
but as the rivets are only in single shear, the 
welding carried out by a Class 1 firm and the 


_seams X-rayed afterwards, this was excepted. 


The Author is aware that ultra-sonic testing 
equipment is now extensively used in steel works 
and some boiler works and factories, and he has 
had an opportunity of seeing a set in operation. 
It might also be mentioned that they are not 
foolproof and should only be used by a skilled 
operator. The necessity of chipping or tre- 
panning would, of course, be obviated by this 
method. 


Repair 7. 


Mr. Sellar’s comments on the use of stainless 
steel for tailshaft liners in Hansa ships are 
noted with interest. The wear-down in the bush 
was certainly excessive for the mileage covered. 
The fact that the surface of the liner was 
roughened and small particles of the material 
embedded in the bush lining seems to be an 
indication that the liner had fired up, as he 


suggests. 


The combination of stainless steel and bakelite 
may not be a happy one, and it would be 
interesting to learn how the ‘shaft behaved 
running in a lignum vitae lined bush. The 
Society has accepted stern bushes lined with 
bakelite subject to examination after one year’s 
service. 


Reparr 8. 


In this particular case after the repairs were 
varried out in Glasgow, no further sign of caustic 
cracking was reported up to the time the 
vessel was stranded on the rocks at the entrance 
to Loch Braeadale, Isle of Skye, on the 
5th September, 1943. It is agreed, however, 
that any boilers which have been affected with 
this particular ailment, no matter how long ago, 
should be given special attention when a survey 
is being earned out. 


It might be of interest that when searching 
through the records in this office it was noted 
that the Society’s attention had been drawn to 
158 cases of caustic embrittlement since 1938, 
and in 14 of these (roughly 9 per cent.) the 
boilers had to be renewed in the vessels affected. 


A considerable number of the cases mentioned 
were Australian vessels. The reason for this is 
stated to be due to the raw water used at some 
Australian ports, which is strongly alkaline. 


To Mr. S. G. CHRISTENSEN. 
Repair 1. 


The holes drilled at the extremities of the 
cracks were fitted with corks for the purpose of 
preventing the lagging from entering the jacket 
space and also to act as a relief should pressure 
build up in this area through leakage. 


The connection to the condenser originally fitted 
was blanked off. 


. To Mr. C. Cuartan. 


The Author is much indebted to Mr. Chartan 
for his most interesting contribution to the paper. 
This is a typical case of cracking caused through 
vibration, and the crack detector would no doubt 
play an important part in locating the exact 
extent of the cracks. The writer explains very 
clearly how the cause of the vibration was first 
ascertained and how an effective repair (see 
sketch No. 18) was carried out by stiffening up 
the propeller boss arms. 
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NE of the questions involved with war 
time welded construction is that of the 
bottom shell plating of the “Ocean Type” 

In these ships corrugations have been 
observed in the bottom shell, and these have 
varied considerably in depth, necessitating in 
some cases stiffening of the bottom. 


ships. 


It is considered that owing to welding of the 
shell and of floors direct to the bottom shell, a 
certain amount of unevenness of bottom plating 
would be original, and the bottom, being slightly 
bowed originally in between the floors and due to 
a lack of fore and aft stiffening, the amount of 
compressive stress the bottom could withstand 
is thereby greatly reduced, and the depth of the 
corrugations have tended to increase. 

It has also been noted that in the worst of 
these corrugations corrosion has started. 


The following is an account of stiffening and 
repairs affected to one of these cases which may 
prove of interest. 


The ss. “TEEspoon” (ex “OcrAN VANrty”) 
of 7,174 tons gross, was dry-docked in the Tyne 
on the 8th July, 1949, and on examination of 
the bottom shell plating extensive corrugations 
were observed between the floors, running trans- 
versely across and partly across the bottom, 
extending for approximately the amidship half 
length of the vessel, from the forward end of 
No. 2 D.B. tank to the aft end of No. 7 D.B. 
tank. 


The depth of these corrugations varied from 
4 in. to 2 in. at one particular bad spot in way 
of the cross bunker, this being a particularly 
vulnerable part situated forward of the stokehold. 
Tt was found necessary to remove and renew 
a number of bottom plates, owing to the depth 
of the corrugations and the fact that corrosion 
was starting in some places, and to facilitate the 
fitting of fore and aft angle stiffeners internally 
to the bottom shell in accordance with the re- 
quirements of Cireular 1888. 


The plates indicated in Fig. 2 were removed 
and others cropped and part removed for renewal, 
and it will be observed that, owing to the width 
of the strakes of the bottom shell plating, 
additional fore and aft seams were introduced. 


The angle stiffeners 6 in. X 3 in. X -40 
were fitted at spacing 6 ft., 9 ft., 16 ft. and 19 ft. 
from the centre line (p. and s.) and toe-welded 
to the shell, and welded at their ends to the floors, 
as indicated in Fig 1; these angles were fitted 
intercostally between the floors and welded at 
their ends to the floors, being fitted to reduce 
the panels of unsupported plate. It will also 
be noted that the angles were cranked at.the 
ends to meet the line of existing intercostal 
girders, and also that at the after end the two 
outboard lines of angles were not carried beyond 
floor 106 owing to the vessel’s form. 


As the floors and existing intercostal girders 
are welded direct to the shell, and the amount of 
work involved in releasing these floors from the 
shell plates to be renewed, with the consequent 
damage to the lower portion of the floors during 
the burning process, it was decided to burn 
through the floors approximately 14 ins. from 
the inside of the shell and fit 6 in. X 3 in. X -40 
O.A.s to the floor bottoms and to the existing 
intercostal girder at 12 ft. 8 ins. from the centre 
line, these angles were riveted to floor and 
shell. The extent of these angles is indicated 
in Fig. 1. 


Owing to the number of bottom shell plates 
to be renewed, a method and sequence of welding 
was necessary, the sequence being indicated in 
Fig. 2. It was decided to adopt a method of 
block welding, at locked in butts and seams, in 
order to reduce to a minimum the amount of 
locked up stress in the closing welds. These 
block welds were done in lengths of 1 ft. 6 ins. 
in butts and 2 ft. 6 ins, in seams, the method 


being that the first weld was laid 1 ft. 6 ins. 
long, then the second one was made being stopped 
short 1 in. of the first run. The under side of 
the first one was then veed to about § in. and the 
closing run made; the third and final weld was 
then laid, being stopped 1 in. short of the second 
run. The same sequence was then adopted for 
the following and subsequent block welds of 
1 ft. 6 in. or 2 ft. 6 in. lengths. 


The principle involved in this procedure of 
block welding is that it is considered that, to 
apply as much weld metal to the vee as possible 
whilst the heat is still maintained in the weld 
and parent metal, reduces the risk of fracture in 
locked up butts and seams. 


As against the normal method of laying the first 
run for a considerable length which is cold before 
the second run is applied, and owing to the 
volume of weld metal in the first run being so 
small compared with the thickness of the parent 
metal, a very unequal pull is created which tends 
to fracture the first run. 


It will be seen from the details given in Fig. 2 
that down-hand welding was adopted in order 
to obtain a more efficient weld. 


The welding sequence and method adopted in 
this repair was similar in every respect to a 
similar repair done to the bottom of the oil tanker 
“Hyatt,” which repair, I am informed, has 
proved entirely satisfactory. 
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THE 1948 INTERNATIONAL CONVENTION 
ON SAFETY OF LIFE AT SEA 


By S. T. BRYDEN, J. R. BEVERIDGE and G. 0. WATSON 


! INTRODUCTION. 


HE requirements of the 1929 Convention 

I are well known to most of us and before 

passing on to a review of those sections 

of the new Convention with which we are con- 

cerned it may be of interest to refer to the events 

and background of the Conference which formu- 
lated and produced this vital code. 


Nearly 300 delegates representing 30 nations 
took part and the discussions spread over 
some seven weeks, though preparatory work 
by those countries which participated had 
been in progress for many months previously. 
The Conference was at governmental level and 
delegates, therefore, spoke without sectional 
interest. The United Kingdom was represented 
by 16 members and 19 advisers, among whom 
were Messrs. R. B. Shepheard, W. J. Ferguson 
and G. 0. Watson, ably supported in an unofficial 
capacity by Messrs. J. R. Beveridge and S. T. 
Bryden. 


Voluminous documents and proposals were 
cireulated prior to and during the Conference, 
faced with which one wondered how, out of so 
many conflicting ideas, it would ever be possible 
to reach agreement in the time allotted. However, 
thanks to the unforgettable good fellowship and 
truly wondertul team work which prevailed from 
beginning to end, coupled with amazingly efficient 
organisation by the officials of the Ministry of 
Transport, the task was completed according to 
schedule. Minutes of the several sub-committees, 
meeting daily, and draft regulations were almost 
invariably ready, with a copy for each delegate, 
on the following morning. 


The task of drafting the regulations was spread 
over five main Committees, viz., Construction, 
Life-saving Appliances, Radio, Safety of Navi- 
‘gation and General Provisions. The Society’s 
representatives were mainly oceupied with “Con- 
struction,” which in turn split up into two 
sub-committees, viz., Engineering (which included 
Electrical) and Structural. 


The 1948 Convention was to have come into 
force and superseded the 1929 Convention on 


Ist January, 1951, provided that by 1st January, 
1950, there were not less than 15 acceptances, 
including seven by countries with not less than 
1,000,000 gross tons of shipping. The United 
Kingdom accepted the Convention in the “Mer- 
chant Shipping (Safety Convention) Bill,” which 
passed through both Houses early in 1949, but 
the required number of acceptances was not 
achieved, and it is now hoped sufficient will be 
received to enable the Convention to become 
operative as from Ist July, 1951. 


Except where expressly provided otherwise 
the Regulations apply only to ships engaged on 
international voyages, i.e., from a country to 
which the Convention applies to a port outside 
such country, or conversely. The “Construction” 
Regulations (Chapter IT) apply, unless otherwise 
stated, to ships whose keels are laid after the 
date of coming into force of the Convention and 
to cargo ships converted to passenger ships after 
that date. In the case of existing passenger 
ships whieh do not already comply with the 
provisions it is left to each Administration “to 
provide inereased safety where practicable and 
reasonable.” 

A “passenger ship” is one which carries more 
than 12 passengers and all others are “cargo 
ships.” Exemptions, unless expressly stated, 
are cargo ships of less than 500 gross tons 
and ships not propelled by mechanical means, 
pleasure yachts, fishing vessels and ships navi- 
gating solely in the Great Lakes of North America 
and certain of their connecting and tributary 
waters. Generally speaking, the only important 
respects in which cargo vessels are included are 
for stability tests of new tonnage and for fire 
extinetion. This is broadly the scope of the 
Convention with special reference to Construe- 
tion, but in the event of Surveyors being ealled 
upon to administer any portion thereof the actual 
document must invariably be consulted. 

It is not the intention of the Authors to deal 
extensively with the Convention, but to touch 
on matters which may be of special interest to 
their colleagues, 


HULL STRUCTURE AND EQUIPMENT. 


The principal changes brought about by the 
above Conference so far as the hull structure 
and equipment of ships are concerned are those 
relating to stability in the damaged condition, 
fire-resisting construction, life-saving appliances, 
and special provisions for ships engaged on short 
international voyages. These important additions 


and modifications are deseribed in some detail. 


in the following pages, but it is not proposed 
to enumerate here minor changes, such as the 
abolition of the dropping type of watertight door, 
the requirements that all side-seuttles below the 
margin line shall be either of the locking or non- 
opening type, and that the sills of all cargo and 
coaling doors shall be above the deepest sub- 
division load line. 


Summary. 

For the benefit of those who do not wish to 
read through a mass of detail, the following 
brief summary is given. 

DamaGeE STABILity. 

Passenger ships having a Factor of Sub- 
division greater than -5 are to have sufficient 
stability in the intact condition to enable them 
to withstand the final stage of flooding of any 
one main compartment; and those with a Factor 
of Subdivision of -5 or less must be able to 
withstand the final stage of flooding of two 
adjacent main compartments. | Unsymmetrical 
flooding is to be kept to a minimum. 


Fire-RESsIstinG CONSTRUCTION. 

In addition to the division of the ship into 
zones by vertical fireproof bulkheads, fitted about 
131 feet apart, passenger ships are to be provided 
with one of the following alternative methods of 
fire-resisting :— 

1. All eabins, ete., are to be constructed of 

fire-resisting material. 


2. The cabins, ete., do not require to be of 
fire-resisting material, but an automatic 
sprinkler and fire-alarm system is to be 
provided in all spaces in which fire might 
originate. 

3. The accommodation is to be divided into 
areas of not more than 1,600 square feet, 
enclosed by fire-resisting bulkheads. An 
approved fire-detecting system is to be 
fitted throughout the passenger and crew 
spaces. 


With all the above systems stairways are to be 
of steel, and all main stairways, lift trunks, ete., 
are to be enclosed in fireproof bulkheads. 


Lire-SavinG APPLIANCES. 
Rules regarding these are now applicable not 


_ only to passenger ships but also to cargo ships 


of 500 tons gross and upwards. The carriage of 
inboard lifeboats is prohibited, as are also life- 
rafts as a substitute for lifeboats. Radial davits 
are not permitted in ships over 150 feet in length. 


SHortT INTERNATIONAL VOYAGES. 


Passenger ships engaged on short international 
voyages, carrying a number of passengers in 
excess of their lifeboat capacity must be provided 
with a closer degree of subdivision than that 
required for other passenger ships. 


In the Appendix examples are given showing 
the effect of the three alternative methods of 
fire-resistance, and also that of the special re- 
quirements regarding subdivision and life-saving 
appliances for a ship engaged on short inter- 
national voyages. 


These subjects are dealt with in more detail 
in the following pages. 


DAMAGE STABILITY. 


In passenger ships, the Factor of Subdivision 
of which is greater than -5, sufficient intact 
stability is to be provided to enable her to with- 
stand in all service conditions the final stage of 
flooding of any one main compartment which 
is required to be within the floodable length. 
Where two adjacent main compartments are 
separated by a stepped bulkhead the intact 
stability is to be sufficient to withstand the 
flooding of those two adjacent compartments. 


Where the Factor of Subdivision is -5 or less the 
intact stability is to be sufficient to withstand 
the flooding of any two adjacent main com- 
partments. 


Compliance with the above conditions is to be 
ascertained by calculation based on certain fixed 
assumptions. Full account must be taken of 
the restriction in the flow of water due to the 
fitting of decks, inner skins or longitudinal 


bulkheads. The ship is assumed to be in the 
worst anticipated service condition as regards 
stability. 


The volume and surface permeabilities to be 
used in the calculations are :— 
Cargo, coaland stores 60% 
Aecommodation ... 95% 
50, 
85% 
0 or 95% (whichever re- 
sults in more severe requirements). 


Machinery 
Liquids 


The minimum assumed extent of damage is :— 


Longitudinally : (10 feet + 3% of the length 
of ship) or 35 feet, whichever is the less. 


Transversely : (measured inboard from the 
ship’s side at right angles to the centre line 
at the level of the deepest subdivision load- 
line); a distance of one-fifth of the greatest 
moulded breadth of the ship at or below the 
subdivision loadline. 


Vertically : From the top of the double bottom 
to the margin line. If any less extent of 
damage would result in a more severe con- 
dition regarding heel or loss of metacentrie 
height such damage shall be used in the eal- 
culation. 


Unsymmetrical flooding is to be kept to a 
minimum consistent with efficiency. Special 
cross-flooding arrangements and the angle of heel 
obtained before equalisation must be acceptable 
to the Administration. Suitable information 
concerning the use of the eross-flooding fittings 
must be supplied to the Master. 


The final condition after damage and equalisa- 
tion shall be as follows :— 

1. In the case of symmetrical flooding the 
residual metacentric¢ height shall be positive 
except that in special cases a negative 
metacentric height may be accepted pro- 
vided the resulting heel is not more than 
seven degrees. 

2. In the case of unsymmetrical flooding the 
total heel must not exceed seven degrees 
except that in special cases additional heel 
may be allowed due to the unsymmetrical 
moment, but in no case must the final heel 
exceed 15 degrees. ; 

3. In no ease may the margin line be sub- 
merged in the final stage of flooding. If it 
is considered that it may be submerged at 
an intermediate stage of flooding, the Ad- 
ministration may require such arrangements 
as may be considered necessary for the 
safety of the ship. 

The Master is to be supplied with the data 
necessary to maintain sufficient intact stability 
under service conditions to enable the ship to 
withstand critical damage. If ecross-flooding is 
required, he is to be informed of the conditions 
of stability on which the calculations of heel 
are based, and be warned that excessive heeling 
might result if the ship were to sustain damage 
when in a less favourable condition. No relaxa- 
tion from requirements for damage stability may 
be considered unless it is shown that the intact 
metacentric height in any service condition is 
excessive for the intended service. Relaxations 
may be permitted only in exceptional circum- 
stances. 


PUMPING ARRANGEMENTS. 


The following remarks apply solely to pas- 
senger ships, for although the Convention 
formulated requirements for fire-extinguishing 
arrangements for cargo ships as well as for 
passenger ships, it was not considered necessary 
to adopt a similar policy in regard to pumping 
arrangements apart from those required for fire 
service, 


Bruce Pumps. 


(a) The number of pumps on bilge service is 
obtained from a table and depends upon the 
length of the vessel and the criterion numeral, 
which is obtained from Regulation 5, para. (e) on 


page 62. The minimum requirements for vessels 
under 300 feet in length are :— 
2 hand pumps (or an independent power 
pump). 
1 main engine pump (or an_ independent 
power pump). 
1 independent power pump. 
The maximum requirements are for vessels 
having a eriterion numeral of 30 and over, 
whether above or below 300 feet in length, and 
are as follows :— 
1 main engine pump (or an independent 
power pump). 
3 independent power pumps. 


In practice three power pumps will be used for 
vessels having a criterion numeral less than 30, 
and four power pumps when this numeral is 
30 or over. It is doubtful whether many hand 
pumps—which are to be of crank type, one 
forward and one aft—will be fitted. 

The bilge pumps need not be reserved exelu- 
sively for bilge service, but may also be used as 
sanitary, ballast or general service pumps. 


(6) The pumps are to be situated, as far as 
practicable, within different watertight eompart- 
ments, so that a casualty in one compartment 
would not immobilise all the pumps. In vessels 
having a length of 300 feet or more, or a criterion 
numeral of 30 or more, it is necessary to fit 
either an emergeney bilge pump of submersible 
type, having a source of power situated above 
the bulkhead deck, or to arrange for the ordinary 
bilge pumps and their sources of power to be 
so distributed through the ship that at least one 
pump in an undamaged compartment will be 
available. 


(c) The capacity of the independent bilge 
pumps is as required by the Society’s Rules, but 
it is noticeable that no requirements are laid 
down for the capacities of the main engine pumps 
or the hand pumps. 


(d) In coal-burning ships a bilge hose of 
“suitable” size is to be provided in the boiler 
room and is to be capable of being connected 
to the suction side of an independent power 
pump. 

(e) Bilge ejection suctions are required, having 
a bore two-thirds that of the main sea inlet, but 
there is no distinction made between steamers 
and motor ships in this respect, so that this 
requirement is hardly in keeping with present-day 
practice. 


(f) Formule for obtaining the size of the main 
bilge line and the direct bilge suctions are given, 
but there is no reqnirement relating to the size 
of the branch bilge suctions in each watertight 
compartment of the ship, this being left to the 
Administration to formulate. 


(g) As in the previous requirements, a non- 
return valve is required to be fitted on a hold 
bilge suction at a W.T. bulkhead if the suction 
pipe is led near the ship’s side. A similar 
requirement now applies to bilge suctions which 
are led through duct keels. 

For vessels classed with this Society, the valves 
would need to be of the special type approved 
for use in these positions. 


FIRE RESISTING CONSTRUCTION. 


One of the most important sections of the new 
Convention is that which deals with the preven- 
tion and limitation of spread of fire. 

Rules are provided for (1) passenger ships 
carrying not more than 36 passengers and (2) 
passenger ships carrying more than 36 passengers: 

The Rules provide for fire-resisting bulkheads 
of two Classes, A and B. 


Class A bulkheads are to be of steel or 
equivalent material, stiffened and capable of 
preventing the passage of smoke and flame up to 
the end of a one-hour Standard Fire Test. If 
they separate spaces in which there is adjacent 
combustible material they are to be insulated so 
that if either face is exposed to the Standard 
Fire Test the average increase in temperature 
on the other face will not at any time be more 
than 250° F. or the maximum increase at any one 
point be more than 325° F. 

Class B bulkheads must prevent the passage of 
flame up to the end of the first half-hour of the 
Standard Fire Test, and at that time the average 
inerease in temperature of the unexposed face 
must not exceed 250° F. 


The time-temperature relationship of the 
Standard Fire Test is shown in Fig. 1. It will 
be noted that the temperature of 1550° F. is 
reached at the end of 30 minutes, and at the end 
of 60 minutes 1700° F. 


In all passenger ships the main structure, in- 
eluding decks and deck houses, is to be of steel or 
specially approved material. The hull is to be 
divided vertically by continuous Class A bulk- 
heads into zones the average length of which does 
not exceed 131 feet. Where steps in the bulk- 
heads are unavoidable these are to be of Class A 
type. Any openings for cables, pipes, ete., 
must be so arranged that the integrity of the 
bulkheads is unimpaired. Trunks _ passing 
through the bulkheads must have dampers with 
controls and indicators on both sides of the 
bulkhead. Doors must be of the self-closing 
type with a simple means of release from the 
open position. They must be capable of being 
opened by one person on either side of the bulk- 
head. 

The following provisions apply in ships whieh 
carry more than 36 passengers. 


The main strueture must be further divided 
by similar bulkheads, which will protect spaces 
which provide vertical access and which separate 
accommodation spaces from those used for the 
machinery, cargo and_ service. Deck covering 
within accommodation spaces, control stations 
(radio, main navigating, central fire-recording 
and emergency generator stations), stairways and 
corridors must be of material which will not 
readily ignite. Passenger and service lift trunks 
and light and air trunks shall be constructed of 
Class A divisions. The doors in these trunks are 
to be of steel or other incombustible material. 
Lift trunks must not permit of smoke or flame 
passing from one “tween deck to another, and 
smoke shutters must be fitted in light and air 
trunks where necessary. Control stations are to 
be separated from other spaces by Class A bulk- 
heads and decks. Baggage rooms, mail rooms, 
store rooms, paint and lamp lockers, galleys and 
similar spaces are to be enclosed by Class A 
bulkheads, and spaces containing inflammable 
stores are to be isolated from passenger and crew 
spaces. . 


The main inlets and outlets of ventilation 
system are to have accessible means of closure, 
and the system is to be so arranged that ducts 
to the various quarters -remain in the same 
vertical zone. Power ventilation (other than that 
to the machinery space) is to be fitted with master 
controls so that all fans may be stopped from 
either of two control stations far apart in the 
ship. Exhaust duets from galley ranges are to 
be insulated where they pass through accom- 
modation spaces. Special fire precautions are to 
be preseribed by the Administration for Cinemas. 


Plans showing the various fire zones, divisions 
and situation of fire-fighting apparatus, etc., are 
to be exhibited in the ship for the guidance of 
the officer of the watch. 


In addition to the above, one or a combination 
of the following three alternative methods of 
fire-resistance must be provided :— 


Mernop 1. 


Within the accommodation spaces all enclosure 
bulkheads, where not otherwise required to be 
of Class A, must be of Class B. Where more 
than 100 passengers are carried the bulkheads 
must be of incombustible material. All corridor 
bulkheads must extend from deck to deck, but 
ventilation openings will be permitted, preferably 
in the lower portions. Other enclosure bulkheads 


must extend from deck to deck and to the shell 
or other boundary bulkheads. 


All stairways are to be of steel frame con- 
struction and are to be enclosed in Class A 
bulkheads, with positive means of closing all 
openings, from the lowest accommodation deck 
to one which has direct access to the open deck. 
Where, however, a stairway serves only two 
decks it need not be enclosed throughout pro- 
vided the integrity of the deck is maintained by 
bulkheads at one level. Stairways may be fitted 
in the open in a public space which is itself 
enclosed. Stairways are to be of sufficient area 
to prevent congestion. 


All windows and side seuttles within accom- 
modation spaces are to be constructed with metal 
frames, and the glass is to be retained by a 
metal glazing bead or its equivalent. All windows 
opening on to corridors or stairways are to 
conform to the fire standard of the bulkhead in 
which they are fitted. 


Except in cargo spaces, mail rooms, baggage 
rooms or refrigerated compartments all linings, 
grounds, ceilings and insulations are to be of 
incombustible material, but in ships carrying not 
more than 100 passengers they need only con- 
form with the conditions applicable to the 
surrounding bulkheads. 


Mernop 2. 


This involves the fitting of an automatic 
sprinkler and fire-alarm system for the detection 
and extinction of fire in all spaces in which it 
might originate, generally with no restriction as 
to the type of bulkheading enclosing spaces thus 
protected. Main stairways are to be enclosed 
as in Method 1, but auxiliary stairways, although 
required to be of steel, need not be enclosed 
provided the integrity of the deck is maintained 
by the fitting of sprinklers at the stairway. 
Windows and side seuttles opening on to cor- 
ridors or stairways need not be in metal frames, 
but must conform to the integrity requirements 
of the bulkheads in which they are fitted. 


Mernop 3. 


The accommodation spaces are to be divided 
by Class B bulkheads (where Class A are not 
otherwise required) so as to form a continuous 
network within which the area of any one fire- 
resisting compartment will not in general exceed 
1,300 square feet, with a maximum of 1,600 
square feet. All publie spaces are to be en- 
closed in Class B bulkheads. Apart from main 


vertical zone bulkheads, control stations, stairway 
enclosures and corridors, insulation may be 
omitted where the divisions constitute the outside 
of the ship, or when the adjoining compartment 
does not contain a fire hazard. 

Stairways are to be protected as in Method 1 


and windows and side seuttles are to be as in 
Method 1. 


Combustible materials of all kinds are to be 
restricted in use, and in large publie spaces the 
grounds and supports are to be of steel. 


An approved fire-detection system is to be 
installed and arranged to detect the presence 
of fire in all enclosed spaces for the use of 
passengers and crew, so as to indicate at one 
or more points the presence and location of fire. 


FIRE EXTINGUISHING. 


The outstanding feature of the new require- 
ment is their extension, in modified form, to 
cargo ships of 1,000 gross tons and over. We 
have thus got three sets of requirements to 
consider :— 


(1) Those common to both 
cargo ships. 


passenger and 


(2) Those applicable to passenger ships. 


(3) Those applicable to cargo ships of 1,000 
tons gross and over. 


1. REQUIREMENTS APPLICABLE TO PASSENGER AND 
CarGo SuIps. 


(a) The fire pumps are to be independent 
pumps, having a capacity at least two-thirds that 
required for the bilge pumps, and a discharge 
pressure sufficient to give, in any part of the 
ship, two powerful jets of water of 40 feet 
throw, the bore of the hose nozzles being not 
less than half-inch. 

The bilge, ballast, general service or sanitary 
pumps may be used as fire pumps if they can 
fulfil the above requirements. The numbers of 
pumps required are dealt with in paragraphs 
2 (f) and 3 of this Memo. 


(b) The bore of the fire main is to be based 
on the required capacity of the pumps, i.e. two- 
thirds that required for the bilge pumps. It is 
also to be sufficient to ensure an adequate supply 
of water for the simultaneous operation of the 
two jets of water mentioned above. This con- 
dition appears to be the governing factor. 


(c) Requirements are made for the provision 
of hydrants which will always be available, even 
when deck cargoes are carried. 


(d) All portable fire extinguishers are to be 
of an approved type, having a maximum eapacity 
of three gallons (13% litres), and a minimum 
capacity of two gallons (nine litres). Spare 
charges are to be carried, 


(e) Provision is to be made for the injection 
ot smothering gas or steam into all cargo spaces, 
except those of general cargo ships having steel 
hatch covers and means of closing all openings 
into the hold. 

Exception is also given to vessels designed and 
used solely for the carriage of cargoes such as 
coal or ore. In the ease of tankers, froth may 
be substituted for smothering gas or steam. 

The requirements in this paragraph (e) apply 
to passenger ships of 1,000 tons gross and over, 
and to cargo ships of 2,000 tons gross and over. 


(f) When COs is used as the smothering gas, 
the minimum volume of free gas is to be 30 per 
cent of the gross volume of the largest cargo 
compartment which is capable of being sealed. 
In boiler rooms the gross volume is that of the 
largest boiler room, measured to the top of the 
boilers. 

The volume of CO: gas is to be taken as 
nine cubic feet to the pound (0-56 cubic metres 
to the kilogramme). 


(g) When steam is used as the smothering 
medium, the boiler or boilers supplying the steam 
must have a minimum total evaporation of 1 Ib. 
of steam per hour for each 12 eubie feet (1 kg. 
for each 0-75 cubic metre). 

(h) The use of smothering gas or steam 
necessitates the provision of means for blanking- 
off all ventilators, fan trunks, stopping fans and 
closing openings giving access to the spaces 
concerned. 

(i) Water sprinklers are accepted as_ satis- 
factory means of fire extinetion, subject to 
detailed requirements relating to the availability 
of water supply, automatic supply pumps, 
duplicate sources of power for water pumps, air 
compressors and automatic alarms. 

(j) Fire fighting equipment, such as breathing 
apparatus, smoke helmets and safety lamps are 
required. 


2. REQUIREMENTS APPLICABLE TO PASSENGER AND 
SuHIPs. 


(a) The arrangement of hoses and hydrants 
is to be such that two powerful jets of water 
can be directed simultaneously into any pas- 
senger space or crew space when the W.T. doors 
and fire-resisting doors are shut. 


(b) Thé general requirement that two powerful 
jets of water can be directed simultaneously into 
any compartment of the ship applies, of course, 
to coal bunkers, boiler rooms and engine rooms, 
but in oil-fired steamers and in motor ships it 
is necessary to have in the machinery spaces at 
least two hydrants, one port and one stbd., with 
hoses having nozzles suitable for spraying water 
on oil. 

(c) The following additional requirements 
apply to vessels burning oil fuel in main or 
auxiliary boilers :— 


1. Sand or soda impregnated sawdust in a 
bin is to be provided at each firing plat- 
form. 


2. Two approved portable extinguishers, which 
discharge froth or other approved medium 
suitable for quenching oil fires, are to be 
provided in each firing space and space 
containing part of the oil fuel burning 
installation. 


3. Applances are to be provided for the 
discharge of six inches of froth over the 
bottom surfaces of the boiler rooms and 
spaces containing oil fuel units or settling 
tanks. 

Engine and boiler spaces are to be ‘con- 
sidered as one space if oil from the boiler 
room can drain into the engine room, and 
the bottom surfaces mentioned above are 
to be considered as these surfaces over 
which escaping oil fuel could flow. 
Smothering gas or a water spray system, 
as already mentioned, can be accepted as 
equivalent to the froth. Steam is not 
mentioned in this respect. 


4. It is further required that a froth ex- 
tinguisher of 30 gallons (136 litres) 
capacity, having a hose on a reel, is to 
be provided in the boiler room, and/or two 
such extinguishers if there be more than 
one boiler room. 

A CO» extinguisher of 100 lbs. (45 kgs.) 
can be accepted as equivalent to the 30 
gallons froth extinguisher. 


(d) Motor ships not fitted with oil fired boilers 
are to comply with the following requirements 
additional to those of paragraphs 2 (a) and (b) :— 


One 10 gallon: (45 litre) froth extinguisher or 
35 lbs. (16 kg.) CO» extinguisher, in each 
engine room. 

Two portable froth extinguishers for main 
engines of 1,000 BHP and below. 

Three portable froth extinguishers for main 
engines of 1,001 BHP to 2,000 BHP. 
Four portable froth extinguishers for main 
engines of 2,001 BHP to 3,000 BHP. 
Five portable froth extinguishers for main 
engines of 3,001 BHP to 4,000 BHP. 

Six portable froth extinguishers for main 
engines of 4,001 BHP and above. 


(e) Motor ships fitted with oil fired boiler(s) 
are to have fire extinguishing arrangements as 
required for steamers having oil fired boilers. 


It should be noted that the official version of 
the regulations appears to be misleading in 
regard to motor ships fitted with boilers, and 
that the above interpretation appears to repre- 
sent the intention of the Conference. 


(f) The number of fire pumps required is to 
be as detailed below and are to be independent 
power pumps :— 

For ships of 4,000 tons gross and over, not 

less than three pumps. 

For ships under 4,000 tons gross, not less than 

two pumps. 


(g) In ships of 300 feet (91-5 metres) in length 
and over fitted with oil fired boilers or oil 
engines, the arrangement of pumps, their sea 
connections and sources of power are to be such 
that a fire in any one compartment will not put 
all the fire pumps out of action. 

In ships under 300 feet long, there shall be 
alternative means of extinguishing a fire if the 
above requirements are not complied with. 


3. REQUIREMENTS APPLICABLE TO CARGO SHTPS OF 
1,000 TONS GROSS AND OVER. 


(a) There are to be two fire pumps as 
detailed in paragraph 1 (a). If a fire in any 
one compartment can put both pumps out of 
action, alternative means for extinguishing fires 
are to be provided. 


(6) There are to be not less than five portable 
extinguishers available in the passenger and crew 
spaces, as well as fire-fighting equipment, such 
as breathing apparatus, safety lamp, ete. 


(ec) Two fire hydrants (one port and one stbd) 
are to be fitted in the machinery spaces of oil 
burning steamers and in motor ships, each 
hydrant complete with hose and a conductor 
suitable for spraying water on oil. 


(a) The following additional requirements 
apply to vessels burning oil fuel in main 
or auxiliary boilers :— 


1. Sand or soda impregnated sawdust. in a 
bin is to be provided at each firing plat- 
form. 


2. Two approved portable extinguishers which 
discharge froth or other approved medium 
suitable for quenching oil fires are to be 
provided in each firing space and space 
containing part of the oil fuel burning 
installation. 


3. In addition to the requirements of the 
preceding paragraph 2, there is to be pro- 
vided one two gallon (nine litre) extinguisher 
for each burner, with a maximum of five 
additional extinguishers for each boiler 
room. 


This requirement for cargo ships takes the 
place of that for passenger ships where a 
30 gallon extinguisher is required in lieu 
of portable extinguishers based on the 
number of burners. 


4. Appliances are to be provided for the dis- 
charge of six inches of froth over the bottom 
surfaces of the boiler rooms and spaces con- 
taining oil fuel units or settling tanks. 


The remaining conditions are as for passenger 
ships (see paragraph 2 (ce), sub-paragraph 3), 


with the exception that steam fire extinguishing 
is accepted as an equivalent system. 


5. Special consideration is to be given to 
installations in which coal and oil firing 
are used simultaneously. 


(e) The following requirements apply to motor 

cargo ships NOT fitted with boilers :— 

1. Not less than two fire hydrants, one port 
and one starboard, to be provided in the 
machinery spaces, with hoses having nozzles 
suitable for spraying water on oil. 


2. One approved froth extinguisher of not less 
than 10 gallons (45 litres) or a 35 Ib. 
(16 kg.) COs extinguisher to be provided 
in the machinery spaces. 


3. Not less than two portable extinguishers, 
with a maximum of six, based at the dis- 
eretion of the Administration on the BHP 
of the main engines. This will probably 


mean :— 
Two } f 1000 BEP and below 
Three bine [ 1001-2000 BEP 
Four forth 2001-3000 BEP 
Five 3001-4000 BEP 


Six J | ehgines'of ( 4001 BEP and above. 

There is little doubt that these extinguishers 
will be two gallon froth extinguishers or the 
equivalent CO» extinguishers of 103 Ib, 
capacity. 


(f) Motor cargo ships having oil fired boilers. 
The requirements are as for cargo steamers 
having oil fired boilers. (See paragraph 3 (d).) 

Nore.—The Convention requirements contain 
a clause (Regulation 53) which permits the use 
of an alternative fire extinguishing medium 
or equipment, provided the Administration is 
satisfied that it is not less effective than that 
required by the Convention, 


LIFE-SAVING APPLIANCES. 


The whole of this section of the Convention 
has been rearranged and amplified. 


Whereas the Chapter of the 1929 Convention 
relating to Life-saving Appliances was appli- 
cable to passenger ships only, the relevant 
chapter of the 1948 Convention is divided into 
three sections :—Part A, General, referring to 
both passenger and eargo ships; Part B to 


passenger ships only; and Part C to eargo ships 


* only. 


In the 1929 Convention two types of lifeboats 
were included : those of Class 1, subdivided into 
(4) open boats with internal buoyancy only, and 
(b) open boats with both internal and external 
buoyancy, and those of Class 2, subdivided into 
(a) open boats with both internal and external 


buoyaney, and (b) decked boats fitted with either 
fixed or collapsible watertight bulwarks. In the 
1948 Convention only one type of lifeboat is 
approved, viz., one similar to the Class 1 (a) 
lifeboat of 1929 with internal buoyancy only. 


On the other hand, the 1948 Convention 
ineludes two classes of motorboats, A and B, 
whereas the former Convention envisaged only 
one class. 


The following are the more important changes 
in the Convention :— 


PART A (PASSENGER AND CarRGO SHIPS). 
CONSTRUCTION. 

All lifeboats are to be open boats with rigid 
sides having internal buoyancy only. They shall 
normally be not less than 24 feet in length, and 
in no ease less than 16 feet in length. 

All lifeboats certified to earry more than 
60 persons are to be either motorboats or 
mechanically propelled lifeboats. 


All thwarts and side-seats are to be fitted as 
low as practicable in the boats, and bottom boards 
are to be fitted so that the distance between them 
and the thwarts is not more than 2 ft. 9 ins. 


MEASUREMENT OF CuBIC CAPACITY AND CARRYING 
CAPACITY. 
No change. : 


Moror Boats AND MECHANICALLY PROPELLED 


Boats. 

Where the number of lifeboats to be carried 
is 20 or more, two, as in 1929, shall be motor- 
boats, but these are now specified to be of 
Class A. Where the number of lifeboats required 
is more than 13, but less than 20, one of these 
is to be a Class A motorboat, but another 
mechanically propelled boat must be provided. 
This may be a motorboat of either Class A or 
Class B or a boat with propelling gear of an 
approved type with sufficient power to clear the 
ship’s side when launched and capable of holding 
course against adverse weather conditions. If 
operated manually the gear must be capable of 
being worked by untrained persons, and also if 
the boat is flooded. Provision must be made for 
going astern, and the volume of internal buoyancy 
is to be inereased to compensate for the weight 
of the propelling gear. 

A Class A motorboat is one having an 
approved type of ignition engine capable of 
giving an ahead speed of at least six knots in 
smooth water with full load and provided with 


sufficient fuel for 24 hours’ continuous operation. 
The engine is to be enclosed to ensure its 
operation in bad weather, and provision must be 
made for going astern. These conditions are 
similar to those required for a motorboat under 
the 1929 Convention. 


A Class B motorboat is similar to the above, 
but is only required to be capable of a speed of 
four knots with full load in smooth water. In 
both Class A and Class B motorboats, internal 
buoyancy is to be provided equal to that which 
would be required for an ordinary lifeboat plus 
an inerease due to the difference between the 
weight of the engine, radio telegraph apparatus 
and searchlight and that of the additional persons 
who could be accommodated if these were 
removed. 


EQUIPMENT OF LITFEBOATS. 


This is as in 1929 with a few additions or 
changes, including compass in binnacle, which is 
luminised and is fitted with means of illumination. 


Sails to be coloured orange. 


wo 


quarts of fresh water per person. 

2 parachute flares capable of giving a bright 
red light at high altitude and 6 hand flares 
giving a bright red light. 

2 buoyant smoke signals (for daytime use) 
giving off a volume of orange-coloured smoke. 

Bilge keels or keel rails for use if the boat is 
overturned. 

An approved first-aid outfit in a case. 

An electric torch for morse signalling, with 2 
spare batteries and bulbs. 

A daylight signalling mirror. 

2 heaving lines and an extra painter. 

A manual pump. 

All lifeboats certified to carry more than 60 
persons are to be fitted with means which will 
enable persons to climb into them from the 
water. 

Ships carrying fewer than 20 lifeboats are to be 

provided with a portable radio telegraph 

apparatus which is to be kept in the chart 

room or other suitable place ready for im- 

mediate conveyance to any one of the 

lifeboats. 


EMBARKATION INTO BOATS. 


Additional requirements are the illumination 
of launching gear and lifeboats during the 
process of launching without regard to the height 
of the boat while above the water; provision of 


suitable means for warning passengers and crew 
as to the abandonment of the ship; and of means, 
situated outside the engine room for preventing 
the discharge of water from the ship’s side into 
the lifeboats. 


MARKING OF LIFRBOATS. 

In addition to the dimensions and number of 
persons for which a boat is authorised, the name 
of the ship is to be marked on the bows of the 
boat. 


SPECIFICATION OF LIFEBUOYS. 
No change. 


SPECIFICATION AND NUMBER OF LIFEJACKETS. 

As before, but the lifejackets must be capable 
of holding up the head of an unconscious person 
in the water. 


LINE-THROWING APPARATUS. 

This is to be capable of carrying a line not less 
than 250 yards with reasonable accuracy, and not 
less than four projectiles and lines are to be 
included. 


Muster List. 

The duties are as before with the addition that 
the steward’s department is to be responsible for 
seeing that a supply of blankets is taken to the 
lifeboats. The list is to show the stations to 
which each member of the crew must go, as well 
as the duties which he has to perform. It must 
be drawn up before the ship sails and copies 
must be posted up in several parts of the ship. 


DISTRESS SIGNALS. 

Means must be provided for making effective 
distress signals by day and by night, including 
parachute signals capable of giving a bright red 
light at a high altitude. 


Practice Mustrers anp Drixs. 

As before, but drills must inelude fire drill as 
well as boat drill, and it is laid down that in 
eargo ships such musters shall take place at 
intervals of not more than a month. In passenger 
ships, except those on short international voyages, 
a muster is to be held within 24 hours of leaving 
port. 


PART B (PASSENGER SHIPS ONLY). 
LirepoaTs AND Buoyant APPARATUS. 

As before, sufficient lifeboats must be provided 
to accommodate all persons on board and, in 
addition, buoyant apparatus for 25 per cent of 
the persons on board, Sets of davits are to be 
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provided, as before, in accordance with a Table, 
the number of sets of davits in relation to the 
length of ship being shown under Column A. 
Each set of davits is to have a lifeboat attached, 
and if sufficient accommodation is mot thus 
provided additional davits are to be fitted if 
practicable. If not practicable additional life- 
boats may be stored underneath those already 
attached to davits. Where, however, the number 
of sets of davits specified under Column A is 
considered by the Administration to be impracti- 
cable a fewer number of sets may be fitted, but 
in no ease less than the number specified under 
Column B. The number of sets of davits pre- 
scribed in Columns A and B of the Table are 
the same as in 1929. The minimum lifeboat 
capacity prescribed under Column C of the Table 
in the 1929 Convention has been omitted. 

Ships are to carry an “accident” boat under 
davits on each side of the ship for use in emer- 
gency. Such boats shall normally have a length 
of not more than 26 feet, and may be ineluded 
in the normal lifeboat complement of the ship. 
They are to be kept ready for instant use while 
the ship is at sea. 


Rap1o APPARATUS AND SEARCHLIGHTS. 

Every motorboat in Class A, which is required 
to be carried to comply with the Convention, is 
to be fitted with a radio telegraph installation 
and a searchlight. The radio is to be in a cabin 
large enough to accommodate it and its operator. 
Its efficient operation is not to be interfered with 
by the engines, and the radio batteries must not 
be used for any other purpose. The engine of 
the motor lifeboat is to be fitted with a dynamo 
for charging the radio batteries. 


STOWAGE AND HANDLING OF Boars. 


Where one lifeboat is stowed underneath 
another removable supports are to be provided 
so as to ensure that the weight of the upper 
lifeboat is not unduly supported by that under- 
neath it. 

There is no longer a provision for the stowing 
of lifeboats inboard of those under davits. 

In ships over 150 feet in length the davits are 
to be either of luffing or gravity type for lifeboats 
weighing not more than four tons in their 
turning-out condition, and of gravity type for 
boats weighing over four tons in that condition. 

In ships in which the boat deck is more than 
15 feet above the deepest sea-going draught 
arrangements must be made for facilitating 
launching against an adverse list. 


Lifeboats other than the “accident” boats are 
to have wire rope falls together with winches of 
an approved type unless the Administration is 
satisfied that the height of the boat deck above 
the water does not warrant this. 


Two lifelines are to be fitted to the davit spans 
and the falls and lifelines are to be long enough 
to reach the water with the ship listed 15 degrees 
either way. Lower fall blocks are to be fitted 
with a long link for attaching to the sling hooks 
unless disengaging gear is fitted. The points of 
attachment of the lifeboat to the falls are to be 
so situated that the lifeboats may easily swing 
clear of the davits. 


The previous relaxations of certain require- 
ments in ships engaged on short international 
voyages, when the height of the boat deck above 
the water is less than 15 feet, no longer holds. 


Ligutinc or Decks AND Boars. 

The provision of lighting for illuminating 
boats when alongside and during the process of 
launching is required even if the boat deck is 
less than 30 feet above the water. The rule for 
emergency lighting of all decks remains un- 
changed. 


MANNING OF LIFEBOATS. 
No change. 


CERTIFICATED LIFEBOATMEN. 


The number and qualifications remain un- 
changed. The allocation of the certificated life- 
boatmen to each lifeboat is within the diseretion 
of the master. 


Buoyant APPARATUS AND Rarts. 


Buoyant apparatus is defined as flotation 
equipment (other than lifeboats, lifebuoys and 
lifejackets) designed to support a_ specified 
number of persons who are in the water, and to 
be of such construction as to retain both its shape 
and properties. It shall not exceed 400 lbs. in 
weight unless it can be launched by other means 
than lifting by hand, and shall be fitted with a 
painter in addition to a line becketed around its 
perimeter. The number of persons for which 
the buoyant apparatus is certified shall be equal 
to the number of feet in its perimeter, or that 
obtained by dividing the number of lbs. of iron 
which it is eapable of lifting by 32, whichever 
is the less. Liferafts may be provided in lieu 
of buoyant apparatus provided they comply with 
the same rules as before and are, in addition, 
equipped with two paddles. 
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NuMBER OF LIFEBUOYS. 


No change. 


PART C (CarGo SHIPS ONLY). 


NuMBER AND CApAcrTy OF LIFEBOATS. 


Lifeboats (attached to davits) shall be provided 
on each side of the ship to accommodate all 
persons on board. 


In whaling factories, however, there are to be 
sufficient boats under davits on each side of the 
ship to accommodate all of the crew and, in 
addition, sufficient lifeboats in all to accommodate 
the total additional persons on board. 


Every tanker of 3,000 tons and upwards is to 
have not less than four lifeboats under davits, two 
amidships and two aft. Lifeboats are not to be 
stowed in the bows of the ship and only in such 
positions as to ensure safe launching. 


In ships over 150 feet in length davits are to 
be of luffing or gravity type for boats weighing 
not more than 4 tons and of gravity type for 
boats weighing over 4 tons. 


In ships not exceeding 150 feet in length the 
davits, if of radial type, are to be fitted with 
means of preventing their being jerked out of 
their sockets. 


Davits, falls, blocks and other gear are to be 
of adequate strength for the safe lowering of the 
boats with full complement with the ship listed 
15 degrees either way. In ships in which the 
boat deck is more than 15 feet above the deepest 
loadline arrangements are to be fitted to facilitate 
launching against an adverse list. Wire rope 
falls and winches are to be provided unless the 
Administration is satisfied that this is unneces- 
sary. 


Two lifelines are to be fitted to the davit spans, 
and the falls and lifelines are to be long enough 
to reach the water with the ship at her lightest 
sea-going draught and listed 15 degrees either 
way. Lower fall blocks are to have a long link 
unless a disengaging gear is fitted. 


Lifeboats attached to davits are to have the 
falls ready for service, and arrangements are to 
be made for speedily detaching the lifeboat from 
the falls. The points of attachment are to be so 
situated as to ensure the easy swing of the boats 
clear of the davits. 


NuMBER OF LIFEBUOYS. 

At least eight lifebuoys shall be provided, each to 
be fitted with securely seized beckets. At least half 
the lifebuoys are to be provided with self-igniting 
lights which cannot be extinguished by water. 
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At least one lifebuoy on each side is to be fitted 
with a lifeline at least 15 fms. in length. In 
the ease of tankers the self-igniting lights are to 
be of the electric battery type. 


SHORT INTERNATIONAL VOYAGES, 


A short international voyage is defined as one 
in the course of which a ship is not more than 
200 miles from a port or place in which pas- 
sengers and crew could be placed in safety, and 
which does not exceed 600 miles in length between 
the last port of call in the country in which the 
voyage begins and the final port of destination. 

On such voyages an Administration may permit 
the carriage of a number of passengers in excess 
of the lifeboat capacity if the ship complies with 
certain special constructional requirements. The 
above relaxation may also be applied to inter- 
national voyages up to 1,200 miles in extent where 
the ship has these special constructional features 
and has lifeboats for at least 75 per cent of the 
persons on board. : 

The special constructional requirement is :— 

That the subdivision abaft the fore peak is to 
be governed by a Factor of Subdivision of -50 
in the case of ships primarily engaged in carrying 
passengers, unless required to be less than -50 by 
the normal regulations. If such ships are less 
than 300 feet in length, and the Administration 
is satisfied that the application of such a Factor 
is impracticable in a compartment, it may allow 
the application to that compartment of a higher 
Factor, provided the latter is the minimum 
considered practicable. If the carrying of 
appreciable quantities of cargo would render the 
application of a Factor of -50 impracticable the 
Administration may apply the following rules, 
whatever the length of ship :— 

(a) The normal Criterion of Service Numeral is 
to apply except that in determining the value 
of P, for berthed passengers K is to have 
the value -6L or 125, whichever is the greater, 
and for unberthed passengers K is to have 
the value 125. 

(b) The Factor B, which in the normal regulations 


is equal to for ships 260 feet in length 


100 
L—138 
and upwards, is to be replaced by a Factor 

57°6 
L—108 
180 feet and upwards. 


BB equal to +-20 for ships of length 


(c) The subdivision abaft the fore peak for ships 
430 feet in length and upwards having a 
Criterion of Service Numeral of 23 or less 
shall be governed by the normal Factor of 
Subdivision A; those having a Criterion 
Numeral of 123 or more by the Factor 
BB; and_ those having an_ intermediate 
Criterion Numeral shall have a Factor deter- 
mined by interpolation using the formula 

— ERT: 
F=A— ie eM. ad Fe that if the 

Factor so obtained is less than -50, the Factor 

to be used shall be either -50 or that caleu- 

lated by the normal formula, whichever is the 
smaller. 


(d) The subdivision abaft the fore peak of ships 
less than 430 feet but not less than 180 feet 
in length having a Criterion Numeral less 
than S, ice. ac iru 

10 
the Factor unity; of those having a Criterion 

Numeral of 123 or more by the Factor BB; 

and of those having a Criterion Numeral 

between S, and 123 by interpolation by 

(1— BB)(Cs— S)) but 


» is to be governed by 


123—8, 
if F is less than -50 the subdivision may be 
governed by the Factor -50. 


the formula F=1— 


(e) The subdivision abaft the fore peak of ships 
less than 430 feet but not less than 180 feet 
in length having a Criterion of Service 
Numeral less than S, and of all ships less 
than 180 feet in length is to be governed by 
the Factor unity, unless it can be shown to 
the satisfaction of the Administration that it 
is impossible to comply with this factor in 
particular compartments, when certain relaxa- 
tion may be allowed, provided the aftermost 
compartment and as many as possible of the 
forward compartments are kept within the 
floodable length. 


In making the flooding calculation for ships of 
this type special rules are laid down for the 


determination of permeability. The uniform 
average permeability throughout that portion of 
the ship before and abaft the machinery spaces 
shall be determined by the formula 95-35 b/v 
where b is the volume of the spaces below the 
margin line and above the top of the floors, inner 
bottom or peak tanks which are for cargo, coal 
or oil fuel bunkers, store rooms, baggage and 
mail rooms, chain lockers and fresh water tanks 
before or abaft the machinery space, and v is 
the total volume of the portion of the ship below 
the margin line before or abaft the machinery 
space. 


In ships engaged on services where the cargo 
holds are not generally occupied by substantial 
quantities of cargo, no part of the cargo spaces 
is to be ineluded in b. 


In the ease of unusual arrangements an 
Administration may allow, or require, a detailed 
ealeulation of average permeability for the 
portions before and abaft the machinery space. 
For such ealeulations the permeability for pas- 
senger spaces is to be taken as 95, machinery 
spaces 80, and cargo, coal and store spaces as 60, 
and that of the double bottom, oil fuel and other 
tanks at such values as may be determined by the 
Administration. 
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Where the ships are engaged on regular service 
the Administration may permit a double bottom 
to be dispensed with in any part of the ship 
which is subdivided by a Factor not exceeding 
+50, if satisfied that the fitting of a double bottom 
in that part of the ship would not be compatible 
with design or efficient working. 


LirE SAVING APPLIANCES. 

The number of sets of davits is to be as for 
long-distance voyages, and the number of life- 
boats is to be sufficient to provide the capacity 
given under Column C of the Table or to provide 
accommodation for all on board if less than 
Column C. If the Administration considers that 
than 300 feet in length and the Administration 
a number of passengers in excess of that corre- 
sponding to the capacity in Column C should be 
carried, then this is allowed provided the stricter 
standard of subdivision is applied as above. 
In that case sufficient buoyant apparatus must be 
on board to provide, with the lifeboats, accom- 
modation for all on board, plus additional 
buoyant apparatus for 10 per cent. of all on 
board. The lifeboat capacity prescribed under 
Column © of the Table is about 10 per cent. 
greater than the capacity required for the same 
length of ship under Column D of the 1929 Con- 
vention. 


ELECTRICAL. 


The 1929 Convention did not include any 
electrical clauses, and the present Author was 
not alone in viewing with dismay proposals of 
a very detailed nature for inclusion in the 
new Convention. Experience has shown that it 
is extremely difficult to so word regulations 
detailing specific requirements that equally ae- 
ceptable alternative solutions are admitted, and 
conversely that unsatisfactory installations com- 
plying with the literal interpretation are rejected. 
This applies with greater force in the case of 
mandatory regulations which cannot be amended 
at short notice and without cumbersome and 
dilatory intergovernmental negotiation. 


Incidentally, a good example illustrating this 
difficulty was introduced into the new Convention 
by a committee which was not dealing specifically 
with electrical installations, viz., a requirement 


for electric heaters, which will be referred 
to later. The proposal to inelude  speeific 
electrical requirements was in the main 


successively combated, and the final document 
is in more general terms and limited to matters 
of safety and to emergency sources of power, 
and they apply to passenger ships only. 
GENERATORS. 

Where indispensable auxiliary are 
solely dependent on electrical power, at least two 
generators must be provided, any of which must 
have the requisite power to supply such services. 
This is an existing classification requirement. 


services 


KMERGENCY SoOuRCE OF POWER. 

The location and duration of supply is defined 
and the services to be supplied are stated in 
general terms. : 

It is in this Regulation (22) that the most 
important addition to previous mandatory or 


classification requirements appears, viz., that 
“where the emergency source of power is a 


generator, there shall be provided a temporary 
source of emergency power from an accumulator 
battery of sufficient capacity 


(a) to supply emergency lighting continuously 

_ for half an hour; and 

(b) to close the watertight doors (if electrically 
operated) but not necessarily to close them 
all simultaneously.” 


This provision was incorporated to ensure that 
there would be no black-out of even momentary 
duration which might cause panic. The battery 
comes into operation automatically in the event 
of failure of the main supply. Even in ordinary 
times an involuntary black-out in a ship earrying 
a large number of passengers is undesirable. 


STEERING GEAR. 

Two sets of feeder cables are required, and the 
cireuits and motors must be protected against 
short-circuit only, i.e, ordinary overload pro- 
tection is not permitted. 


Hutu Rerury. 

This is now definitely prohibited for power, 
heat and lighting distribution systems, and it 
is interesting to note that it is dealt with 
under the heading “Precautions Against Fire.” 
Surveyors will welcome the eventual disappear- 
ance of this system, and with it the problem of 
meggering such systems. 


Fire PRECAUTIONS. 


Distribution systems must be so devised that 
a fire in one main fire zone will not interfere 
with essential services in another zone, which 
means, among other things, separating main and 
emergency feeders as widely as practicable, both 
vertically and horizontally. Cable trunks must 
also be designed to prevent passage from one 
deck or compartment to another. 


GENERAL. 

There are other regulations of a general nature 
which are already covered in the Society’s Rules 
for Electrical Equipment. 

VENTILATING SYSTEMS. 

All power ventilation has to be provided with 

master controls so that all fans may he stopped 
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from either of two control stations in the event 
of fire or other emergency. 


EvLecrric Raprarors. 

A clause in the fire protection section prohibits 
the use of electrie radiators “of the exposed 
element type.” This may lead to a certain 
amount of controversy as to what is to be the 
exact interpretation of “exposed.” It does not 
say exposed to view, or exposed to atmosphere, 
or exposed to risk of coming in contact with 
inflammable materials such as soft furnishings, 
textiles or bedding. On the face of it, sinee 
this is a legal document, it can only be interpreted 
literally and taken to mean that the “element,” 
i.e., the resistance wire, must be totally enclosed. 
That is a very drastic requirement, leaving no 
flexibility and eliminating many alternative con- 
structions of a satisfactory nature. There is room 
for improvement in the wording of this clause, 
which incidentally was not referred to the En- 
gineering Committee. 


SPRINKLER Systems. 

Water pumps, air compressors, and automatic 
alarms must be fed from two sources of power, 
and if electric must be supplied via the emer- 
gency switchboard by a feeder reserved solely 
for that purpose, and there must be no switch 
in the circuit other than that at the switchboard. 


Rapio. 
The emergency radio services must have a 
source of energy, preferably batteries, inde- 


pendent of the ship’s electricity system, but this 
independent source may also supply other named 
emergeney services. 


RaAp1o INTERFERENCE. 

All steps must be taken to eliminate or sup- 
press so far as is possible radio interference 
from electrical and other apparatus. 

One common source of “interference” is the 
rigging and whistle lanyards. Presumably 
these are embraced by the term “other appa- 
ratus,” but “equipment” would have been a better 
term. 
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APPENDIX I. 


Figure 2 shows a portion of the passenger 
accommodation in the bridge of a cross-Channel 
ship as it might be constructed or equipped to 
comply with each of the three alternative 
methods of fire-resisting prescribed by the 1948 
Convention. 


APPENDIX II. 


Effect of the Convention on a ship engaged 
on short international voyages, and carrying a 
number of passengers in excess of her lifeboat 
capacity. 


Subdivision data: Length 363 feet; draught 
15-2 feet; number of passengers 800; criterion of 
service numeral 94; block coefficient -5; free- 
board ratio -78; sheer ratio forward -46, aft -20. 


om 1929. 1948 
Convention. Convention. 
Factor of subdivision... ... 0... “80 “DO 
Permeabilities: forbody ...  ... 82-0 802 
machinery space = $3") 83°5 
after body... ..., 84:2 92°0 


Figure 38 shows the subdivision which such 
a ship might have had under the 1929 Con- 
vention and Figure 3c that which would be 
required under the 1948 Convention. It is only 
fair to add, however, that the passenger instrue- 
tions of the United Kingdom already in force 
require a degree of subdivision for a ship of 
this type akin to that of the 1948 Convention, 
and the actual subdivision of a British ship 
of this type is shown in Figure 3a, 


Under the 1929 Convention lifeboats for about 
440 persons would be required. In addition, 
lifeboats, approved life-rafts or other approved 
buoyant apparatus for all other persons on board 
would have to be provided. 


Under the 1948 Convention lifeboats for about 
475 persons would be required. In addition, 
lifeboats or approved buoyant apparatus for all 
other persons on board must be provided, 
together with additional buoyant apparatus for 
10 per cent of all on board. 
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~ METHOD |. 


acme = CLASS A FIRE-RESISTING DIVISIONS. 
= CLASS B FIRE -RETARDING DIVISIONS. 
= ORDINARY DIVISIONAL BULKHEAD. 
rerrem = INSULATED DECK. 


MOTOR CARS UNDER 
DECK INSULATED 


METHOD 2. 


=AUTOMATIC ALARM £ SPRINKLER. 
© =AUTOMATIC DETECTOR. 

$8 =SECTION BOX 

WR =WARD ROBE. 


METHOD 5. 


MOTOR CARS UNDER 
DECK INSULATED. 


FIG:2. 
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